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Extracts from the testimony taken by the Joint Commission of the Senate and 
House of RepreseHtatives to "consider the present organizations of the Signal Service, 
(reological Survey, Coast and Geodetic Survey, and the Hydiographic Office of the 
Navy Department, with tlie view to secure greater efficiency and economy of admin- 
istration. '' 
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STATEMENT OF THE DIEEOTOE OP THE GEOLOGICAL 

SUEVEY. 

The Director of the Geological Survey, Major Powell, was called 
upon and made statement as follows : 

Mr. Chairman and Gentlemen of the Commission : Before pro- 
ceeding in reply to your written interrogatories, I ask for a few minutes 
in which to make a preliminary statement somewhat in reply to the 
papers jast read before you. 

The Chairman Take your own time, Major Powell, and proceed in 
your own manner. ^ 

Major Powell proceeded : In previous statements made by me be- 
fore the Commission, I have taken some care to show my interest in and 
appreciation of the work of the Coast Survey, both in the preparation 
of coast charts for the use of the mariner and also in the conduct of its 
geodetic work, and I have endeavored to make such arguments in favor 
of that work as opportunity would permit. On the other hand, I hav^ 
tiried to show that the system of topography adopted for coast cha^ 
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was not fhe proper syBtem for the interior of the coontry, and in con^ 
nection with the statements which have just been made to the Commis- 
sion I beg to reiterate, in very brief manner, the reasons why such a 
topographic system would be unwise. 

Mr. Colonna states, confirming my previous estimate to the Commis- 
sion, that such topography would cost at least (100 per square mile. 
The area of the United States, including Alaska, is three and a half 
million square miles, and a map of the United States constructed on 
such a plan would therefore cost (350,000,000. These bare statements 
show that it would be utterly unwise to attempt such an enterprise. 

AgaiU) if the map were constructed on such a scale, its utility to the 
people would be very little, because of its unwieldy proportions. Four 
hundred thousand sheets would be required for such a map, and the 
atlas would be a library of 8,000 large folio volumes. 

Again, I think I have clearly shown that the topographic system 
adopted, because of the amount of cultural features presented thereon, 
would speedily become obsolete, so that every few years a resurvey 
would become necessary; and the maintenance of such a map would 
cost many millions of dollars annually. 

Again, I think that I have shown to the Commission that the features 
usuaUy shown upon the coast charts are not such as should be shown 
upon a map of the interior ; that the cultural features should be largely 
omitted, and that the natural features should be more clearly delineated 
in order that the map may serve the best purposes. 

Again, I have shown to the Commission that the scale for the interior 
map adopted by t|ie Geological Survey is substantially the same, or 
nearly the same, as that adopted by other civilized countries ; that the 
experience of all Europe, after the expenditure of hundreds of millions 
of dollars, has clearly demonstrated that maps of about the scale adopted 
in the United States are most useful and practicable. The scale in 
France for the general topographic map is 1:80,000; Great Britain, 
1:63,000; India, 1:253,000; Germany, 1:100,000; Russia, 1:126,000; 
and so on. In the United States the scale is 1 : 62,500 for some parts 
of the country, 1: 125,000 for other parts, and 1:250,000 for still other 
parts, the scale varying for reasons heretofore set forth. The vast ex- 
perience of the world in this matter ought to be of some value to us. 

In the letter read from Mr. Dana it is shown that in his opinion there 
are regions where the map should be made upon a scale of 2 inches to 
the mile, in order that the field geologist may plot thereon the features 
which he desires to represent. It is a singular coincidence that this is 
the scale practically adopted for that part of New England by the Geo- 
logical Survey. I have already explained that in the field the maps are 
originally constructed on twice the scale published — that is, when they 
come to be engraved on copper they are reduced one-half— and I have 
also explained to the Commission that the field geologists are usually 
put in possession of maps on the larger scale before reduction. More- 
over, I have explained that there are some districts where the geology 
is so complex that special maps are necessary for the delineation of the 
geologic features. 

Mr. Colonna has told you that the maps of the Geological Survey were 
constructed with grade curves, i. e., contour lines, with vertical intervals 
of 200 feet, and then told you that such grade curves were entirely in- 
adequate to represent the topographic features of a country like, for ex- 
ample, the District of Columbia. This statement is misleading. It is 
true that in the great mountain region of the far West contour lines 
with 200 feet intervals are used, but they are quite adequate to express 
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the topography of the mountains and all that is necessary or practicable 
to be used in delineating moantains. There are indeed canon cliffs 
where vertical intervals of 500 feet, and some where vertical intervals 
of 1,000 feet must be used to represent the topography, it being prac- 
tically impossible to represent these intervals with a greater number of 
contours because of the steepness of the walls. I have already fully 
explained to the Commission that .the contour lines are adapted to the 
character of the topography ; that in a region of country like the Dis- 
trict of Columbia grade curves of 20 feet interval are used ; that on the 
low coasts of New Jersey grade curves of 10 feet interval are used ; and 
that everywhere the curves are adapted to the topography. It is un- 
fortunate that Mr. Colonna should not have read my former statement 
or at least have informed himself of the actual method of constructing 
maps in the Geological Survey. 

Mr. Colonna also stated that in the Geological Survey the contour 
lines are sketched, and that in the Coast Survey contour lines are actu- 
ally run upon the ground. I suppose he means that in the 'Geological 
Survey points are established at varying distances apart, and that the 
contour lines are run by the eye from point to point. This is true in 
the Geological Survey; it is also true in the Coast Survey. In the 
Coast Survey charts and in the Geological Survey cJ|ftrts alike, contour 
lines are run by such methods. I hope Mr. ColonnsPdoes not suppose 
that the Coast Survey runs actual lines of level upon the ground. 

Mr. Colonna. Oh, no; not in the ordinary work, but in the District 
work. 

Major Powell. That is a very diflPerent affair. The map made of 
the District of Columbia is made for the city engineers, that they may 
determine the filling and grading of streets and the excavation neces- 
sary for sewers, and for other purposes of like character. Should we 
attempt to make a general topographic map of the United States upon 
such a plan, the cost would be many billions of dollars, and the map 
would be composed of many million sheets. The Geological Survey is 
not engaged in any such work. 

Mr. Colonna. I beg pardon. The lines in Coast Survey work are 
leveled by the plane-table. We do not depend on the barometer for 
such work. 

Major Powell. I am coming to that. If the gentleman had taken 
pains to read my testimony, he would have seen that the barometer is 
not used for running levels in a low, flat country like that of New Jersey 
or the District of Columbia; that the barometer is used in high mount- 
ain regions; that instead of running a line of levels upon a mountain 
side, we use the barometer in conjunction with dip angles for the deter- 
mination of mountain peaks, for economy's sake ; and that the altitudes 
measured in this manner are sufficiently accurate for all map-making 
purposes, and for all other practical purposes ; and that to run actual 
lines of levels over mountain ranges would be a most foolish and atrocious 
waste of money. In the conduct of a great survey like that in which 
we are engaged, extending over a vast area of country, we try to adopt 
the best methods for the several localities, and it is quite unfair to take 
the methods which we use in high mountain regions and show that they 
are not adapted to low coast regions, and then claim that such is the 
work of the Geological Survey. 

Again, Mr. Colonna states that the triangulation of the Geological 
Survey is done by sighting at the tops of hills. Had he read my state- 
ments made to this Commission, or had he read the reports of the Geo- 
logical Survey, he would not have made such a statement. In the 
triangulation carried on by the Geological Saty«^ ^x\i\^^\%X. ^ks\x>Xs^ ^jk^ 
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used, usually monuments of stone erected around a pole, the pole itself 
being the objective point to which the instrument is directed. The dif- 
ference between the Coast Survey methods and the Geological Survey 
methods in this respect is this : The Coast Survey usually employ's the 
heliotrope, the Geological Survey monuments with signal poles. For 
topographic purposes our method is aU that is necessary, and is by far 
the most economic, but for geodetic purposes the more expensive Coast 
Survey method is the proper one. 

Mr. CoLONNA. In other words. Major Powell is elaborating, just as I 
have said, in fact, they would have to do; that they commence with 
rough work, and elaborate until they carry the work through to the re- 
finement which we use in the Coast Survey, as nearly as they can. 

Major Powell. I think the statements which I have made to (he 
Commission very clearly show what we do in this matter, and what we 
do not do. 

Mr. Colonna ha« also made some statements relating to the plane- 
table. I have very little to say on this point. It is a question of minor 
detail, this question of the best method of using the plane-table. In all 
topographic work methods are adapted to conditions, and hence methods 
vary; but just under what condition one method is better than another 
is always a ques^i of nice distinctions. If Mr. Colonna will come to 
the office of the C^logical Survey, he will find there a score or two of 
topographers who will debate that question with him, some perhaps 
agreeing with him, and others disagreeing; and I am inclined to believe, 
Mr. Chairman, that if a score of topographers of the Coast Survey were 
to discuss these points, they would develop many minor disagreements. 
Such a subject is hardly worth the time of the Commission. It is purely 
a technical question relating to minute details of work. 

I have brought with me this morning some sheets of the map, which 
I wish to place 'before the Commission. When before you last summer 
I stated that the cartographic system was yet not fully complete ; that 
some points were yet undetermined. The system has at last been per- 
fected — that is, we have adopted a system which seems to be the best, 
so far as we can judge. We have been improving from time to time, 
and, as Mr. Colonna says, in some of these improvements we increase 
the expense, though in the main the improvements are in the direction 
of greater simplicity and economy, and this greater simplicity is a 
substantial improvement in the chart itself, as I have already ex- 
plained, besides conducing to very great economy. The work in the 
field is diminished ; the vast details of private culture being neglected, 
greater care can be devoted to natural features, and the work in that 
respect may be made better, and all at a great saving of expense; 
and when the map is once constructed it has permanent value, while, 
if the facts of private culture were represented, the work would have 
to be renewed from time to time. Since I was last before you we 
have found that experiments made in the regions of the prairies and 
great plains are eminently successful, and that the work of constructing 
a topographic map over all the region— perhaps more than one-fourth of 
the United States — will be less expensive than we at first estimated. 
This results from the fact that we can to some extent utilize the work 
of the Land Office, i. e., the parceling surveys of the Land Office, and 
from the consequent fact that all of that district is laid out in squares 
and parallelograms, and so outlined by fences and roads, in straight 
lines crossing at right angles, whereby the work is rendered less difficult 
than in a region where all the cultural lines of the surface are curves, 

[Major Powell then exhibited the scheme of conventional signs to the 
Commission.] 
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By the Chairman : 

Q. These are the topographic signs which govern the construction of 
your standard map f 

A. Yes, sir. 

Q. Have you a map already made having these signs f 

A. Yes, sir ; I have a few sheets here to show you. [The charts were 
exhibited to the Commission.] I beg you to compare the grade- curve sys- 
tem exhibited in these sheets with that of the curve and culture system 
of the Coast Survey charts, which are also before you on the table. In 
the Geological Survey sheets mountains, hills, and valleys are exhibited; 
also the streams, roads, townsites, &c., while all private culture is 
neglected. On the Coast Survey charts you will see that a large body 
of private culture is represented, and thus the natural topography of 
the country and the public culture of the country are greatly masked. 

Mr. CoLONNA. Gentlemen, you will observe that the engraving is 
the work of the photo-lithographer ; he has produced the picture ; as 
to the actual work upon which the map is based, for that you must 
appeal to the civil engineer and' the work that has been actually done 
in the field. 

Major Powell. The map is not photolithographed ; it is engraved 
on copper ; the hypsography on one plate, the public culture on another, 
and the hydrography on a third 5 and each map has to go through three 
processes of printing in three different colors, the water being in blue, 
the hill features in brown, and the public culture in black. Only thir- 
teen of these maps have been thus printed as an experiment, and I am 
not yet quite ready to say what the engraving will cost. 

Mr. CoLONNA. Major, you do not say that one of these contours has 
the same value that ours have? 

Major Powell. This chart is in a mountain region where the peaks 
reach to an altitude of 10,000 to 12,000 feet. The grade curves have 
intervals of 200 feet, and the map is on a scale of 4 miles to the inch, 
and they have all the accuracy that is demanded and that can be utilized 
on such a map. 

Mr. CoLONNA. The Stansburv Mountain is sketched in from how 
many stations? 

Major Powell. Perhaps from twenty or thirty. 

I think, Mr. Chairman, that it would not be wise to go on with an 
interlocutory statement about details of this nature; I think that noth- 
ing of value to the Commission would be elicited thereby. 

The Chairman. I think it would be better for Major Powell to con- 
tinue his general statement. 

Major Powell. 1 think that the principal officers of the Coast Survey 
would not disagree with me materially in any of the statements which 
1 have made. 

By Mr. Herbert : 

Q. Do these lines [indicating] represent latitude and longitude? 

A. Yes, sir. 

Q. They represent degrees, I suppose ? 

A. Half degrees 5 that is, they are projection lines 30 minutes apart. 

By Mr. Lowry : 

Q. That estimate of $100 to the square mile was upon the assumption 
that by either system a complete survey of the entire surface of the 
country was to be had ? 

S. Mis. 82 -41 
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A. Yes, sir ; that is, if charts were made like those of the Gosfist Sur- 
vey they would average $100 for every square mile of the country ; if 
made by the method of the Geological Survey they would vary from 
$1.50 to $10 per square mile. 

By Mr. Herbert : 

Q. But is it contemplated uader either the Geological Survey system 
or the Coast Survey system to make a map of the entire country f 

A. It is contemplated \fy the Geological Survey to make a topographic 
map of the entire area of the United States, and such a map wiU be 
composed of many sheets such as I have shown you. I think it is pro- 
posed in the Coast Survey to make charts of the coast on their plan, 
but not to extend such topography into the interior, though Mr. Colonna 
seems to think that such a system of topography should be extended 
over the entire country. The entire coast will probably be surveyed as 
the Coast Survey has been doing, and the entire country should be 
covered with a system of geodetic figures, as the Coast and Geodetic 
Survey is now doing the work ; while the entire country should be 
covered with a topographic survey as the Geological Survey is now 
doing the work 5 and the topographic survey should precede the geo- 
detic and the geologic surveys for economic reasons and for all other 
reasons. 

I believe, Mr. Chairman, I have nothing further to say on this part 
of the subject, and will proceed with my answers to your written inter- 
rogatories. 

Eecess was then taken until 1.30 p. m. 

The Commission reconvened at 1.30 p. m. 

The Chairman. Professor Powell, will you now proceed with your 
statement f 
Major Powell [reading] : 

Department op the Interior, 
United States Geological Survey, 

Washington^ £>. C.j December 17, 1885. 

Hon. W. B. Allison, 

Chairman Congressional Joint Commission^ Washington : 

Sir: In reply to your request for information relating to certain 
operations of the Geological Survey, I have the honor to make the fol- 
lowing statements : 

(1) A statement relating to the method of transacting business in the 
Geological Survey. 

(2) A statement relating to the publications of the Geological Survey. 

(3) A Statement relating to the scientific experts employed by the 
Geological Survey not upon its regular force. 

(4) A statement showing the distribution of the employes of the 
Geological Survey to the diflferent fields of work through the United 
States. This shows the distribution of all employes except those pro- 
vided for in the legislative bill, who constitute the oflftce force of ac- 
countants and clerks. 

I am, with great respect, your obedient servant, 

J. W. POWELL, 

DirectoTr 



i 
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ON THE TRANSACTION OF THE BUSINESS OF THE GEOLOOICAL SUR- 
VEY. 

When originally called before the Commission I had anticipated that 
I should be required to explain the business management of the Geolo- 
gical Survey, and was therefore quite unprepared for the line of investi- 
gation which the Commission pursued. I am exceedingly grateful to 
the Commission for this opportunity of explaining the business manage- 
ment of the Survey, for to that department of administration I have 
devot^id much time and thought, and have gradually developed a busi- 
ness system which I think reasonably meets the requirements. 

The operations of a scientific Bureau like that of the Geological Sur- 
vey may be divided properly into two departments, viz, scientific oper- 
ations and business operations. The purpose for which the Bureau is 
organized is the i>ro8ecutiou of scientific research ; but in carrying on 
these operations money is expended in the payment of salaries and. 
wages, and property is acquired, because the materials of investigation 
are necessary ; and further, property is produced, as reports, maps, &c., 
which must be distributed to the general public. Success in the admin- 
istration of such a Bureau, therefore, does not depend wholly upon wise 
administration in scientific operations, but is equally dependent upon 
wise administration of business affairs. The field of investigation is 
boundless ; the extent to which this field may be cultivated is limited 
by the amount of money appropriated for that purpose. To whatever 
extent the scientific administration is unwise, scientific results will be 
fruitless, and the sums appropriated may be partly or wholly wasted 
thereby ; to whatever extent the business operations are unwisely man- 
aged, to that extent the output of work is decreased. On former occa- 
sions I have endeavored to lay before the Commission the method of 
administering the scientific operations of the Geological Survey. 

In setting forth the business operations of the survey, I shall first 
explain the fiscal system, t. e., the methods and regulations relating to 
disbursements ; second, the custodial system, i. e., the method of pre- 
serving and accounting for the property acquired by the survey ; and, 
third;^ the method of distributing and accounting for the publications 
of the survey. 

FISCAL SYSTEM. 

In the disbursement of the money appropriated for the Geological 
Survey there are four fundamental considerations involved : (1) Every 
facility should be rendered to the conduct of the scientific work of the 
survey, as that is the purpose for which the money is appropriated; 
(2) there should be no unnecessary or extravagant expenditure 5 (3) the 
public money should be protected against depredation, and (4) every 
Government agent should be required to establish the integrity of his 
transactions. • 

It is evident that exclusive attention to the facilitation of the work 
might lead to extravagance, while a parsimonious policy might impede 
the work by depriving it of tho necessary facilities. Proper adminis- 
tration demands the exercise of discriminating judgment in each indi- 
vidual case,. 

Every restrictive regulation to prevent extravagance and fraud adds 
to the labor of those engaged in research, adds to the amount of cler- 
ical work to be performed, and to some extent obstructs and delays the 
performance of scientific work. It is quite possible so to complicate 
the fiscal and custodial systems of a bureau that its conduct shall con- 
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snme a large part of its energy and correspondingly diminish its scien- 
tific results. 

It is, moreover, a familiar fact that regulations for the prevention of 
dishonest practices, while they are designed to conserve the means for 
the conduct of the proper work of the bureau, are in themselves a source 
of expense. Protection from depredation costs money. 

The relation of the disbursing agent to the Government differs in an 
important respect from the relation between a private business agent 
and his employer. In the latter case, the employer is an individual^ 
having a personal interest in the business transacted and a personal 
acquaintance with his agent. In the former case the employer is imper- 
sonal, and cannot directly supervise the transactions of the agent. The 
disbursing agent is, therefore, essentially a trustee, and the funds in his 
charge are trust funds ; so that it is not without reason that he is re- 
quired to submit to a system of restrictive regulations, which, in ordi- 
nary commercial business, might be regarded as onerous. The private 
employer assumes the integrity of his agent until the contrary is prov ed; 
the Government requires its agents to establish the integrity of all their 
transactions. 

The administrative problems thus indicated have been the subject of 
much thought and patient experimentation, and it is believed that a 
fairly good practical solution of the problem has been reached by the 
adoption of the system now to be set forth. 

A bureau whose function is scientific research has this prime charac- 
teristic : Its scientific assistants iierform their labors con amove, and are 
actuated by personal aspirations and ambitions to the accomplishment 
of a maximum amount of work. With those who have been initiated 
into the arcana of discovery, research becomes a i^assion. To utilize 
this trait of character it is necessary, first, that tbe proper scientific 
experts should be selected, and this is the most important duty devolv- 
ing upon the head of a scientific bureau; second, in order that the 
whole body of men engaged in research may be imbued with this spirit 
and actuated by high scientific motives, it is necessary that each man 
doing original work should be properly credited with the results of his^ 
work in the publications of the Survey. Thus every man becomes an 
author, and is responsible to other scientific men and to the intelligent 
world at large for his scientific statements. Keeping these principles^ 
in view, the Director has gathered inti) the Survey, as far as possible, 
the most able scientific men of the country, and ever^^ man is an au- 
thor, actual or prospective. 

Whatever line of investigation may be taken up by the scientific 
expert, a greater or less expenditure is involved ; and it a definite, rea- 
sonable amount of money is allotted therefor, the investigator may be 
depended upon to administer the details of expenditure with a degree 
of wisdom and economy superior to that of a person who is but per- 
functorily engaged in the worl»for its emoluments. 
' A portion of the money appropriated for the Geological Survey is as- 
signed by law to the payment of certain stated salaries. The specifica- 
tion of these salaries in the appropriation bills has been made at the 
requ< st of the Director. It is self-evidently wise that the most able 
geologists, chemists, astronomers, and geographers of the country should 
be employed. In order to secure their services reasonable salaries must 
be paid, and the Director did not wish to carry the burden of responsi- 
bility involved in the designation of the higher salaries without direct 
statutory authorization. In addition to the amount appropriated for 
specific salaries, a large sum is assigned by the Director, with the ap- 
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proval of the Secretary of the Interior, to the payment of certain other 
salaries. The remainder applies to the general expenses of the work. 

The Director organizes the force of the Survey into parties, each party 
being composed of a chief and his assistants, and allots to each such 
party or division the money necessary to pay the salaries specified by 
law or designated as above described, and also to pay the general ex- 
penses of the party in the prosecution of its work ; that is, the money 
appropriated for the use of the Geological Survey is divided into parts 
and allotted to the divisions of the Survey. 

I^'ow, the work of the Survey is of such a character that it cannot be 
fully specified and planned in advance, from the fact that to a large ex- 
tent it is research for facts and principles not yet discovered. But this 
condition obtains to a different degree in the several parts of its work. 
In topography the mapping of a special district may be laid out in ad- 
vance with some degree of detail ; but in all the other lines of research 
only the general object in view and the general line of investigation to 
be pursued can be designated, and the details of the work must be left to 
be governed by the conditions that arise from time to time in its prose- 
cution. 

To exhibit more clearly the method by which the allotments are 
made and the general plan of the work outlined in advance*, I think it 
would be well to set before the Commission the plan presented by the 
Director to the honorable the Secretary of the Interior for the operations 
of the Survey during the present fiscal year, and approved by him. The 
following is a copy of such plan : 

Department of the Interior, 
United States Geological Survey, 

Washington J D. C, June '23, I'^JSS. 

Sir : I have the honor to submit the following plan of operations for the Geologi- 
cal Survey, to extend through the fiscal year endin^r Juue 30, 1886, and respectfully 
request its examination and approval by the honorable the Secretary of the Interior. 
I am, with respect, your obedient servant, 

J. W. POWELL, 

Director. 
The Hon. the Secretary of the Interior. 

GEOGRAPHY. 

There is transmitted herewith a map of the United States, upon which the areas 
heretofore surveyed are colored in gray, and the areas which it is proposed to survey 
during the coming year are colored in yellow. 

It is recommended that for the salary and expenses of the chief geographer, Mr. 
Henry Gannett, and his assistant, Mr. J. A. Maher, there be allotted the sum of 
$4,200. 

New England section. 

It is proposed to continue work in Massachusetts, and to employ five topographio 
parties to operate in diflferent portions of the State. The chief geographer, Mr. Henry 
Gannett, will have charge of this work, assisted by the following persons : C. C» 
Bassett, S. H. Bodfish, Charles Dur. James H. Jennings, Willard D. Johnson, Anton 
Karl, E. W. F. Natter, R. H. Phillips, and H. F. WaUing. 

The agreement under which the Commonwealth of Massachusetts co-operates in this 
work was fully set forth in the plan of operations submitted for the fiscal year ending 
.June 30, 1885., Under its terms the sum of $15,000 will this year be applied by the 
State for the prosecution of the survey, and it is recommended that on the part of 
the Geological Survey there be allotted for its continuation the sum of $18,000. 

New Jersey section. 

It is proposed to continue topographic work in New Jersey under the general super- 
vision of Prof. George H. Cook, the State geologist, with Mr. C. C. Vermeule, topogra- 
pher, in charge. 

It is recommended that for the needs of this work there be allotted the sum of 
$12,000. 
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Appalachian section. 

It is proposed to continue the survey in this region, and to assign to the work seven 
parties — one for triaogulation and six for topography. The following is a general 
♦ -synopsis of the plan to be adopted : 

To continue the survey in the northern part of Virginia and West Virginia ; to ex- 
tend the survey of the Blue Ridge and Great Valley northeastward into the south- 
western part of Virginia ; to extend the area of work into Eastern Kentucky ; to com- 
plete the survey of the Great Valley in East Tennessee, and to extend the work south- 
ward into Georgia; to complete the survey of the mountain region of North Carolina, 
and extend the worlTto Northern Georgia, and to survey certain detached areas in 
North Carolina east of the Blue Ridge, for the purpose of completing atlas-sheets ; and 
to survev the square degree in Northern Alabama between longitudes 87° and 88° 
and latitudes 34° and 35°. . • 

Mr. Gilbert Thompson will be assigned to this work, as geographer in charge, to be 
assisted by the following persons: Jeremiah Ahem, E. C. Barnard, Morris Bien, H. 
B. Blair, P. H. Christie,!.. C. Fletcher, S. S. Gannett, W. T. Griswold, M. Hackett, 
John W. Hays, J. D. Hoffmann, J. D. Howell, F. J. Knight, R. C. McKinney, R. McC. 
Michler, A. E. Murlin, Louis N*^.ll, E. A. Oyster, F. M. Pearson, H. S. Selden, R. M. 
Towson, S. J. Wilson, and C. M. Yeates. 

For the prosecution of this work it is recommended that there be allotted the sum 
of $58,000. 

Missourir-Eansas seciiov 

It is proposed to continue the survey of these two States, substituting a belt of 
triangulation for astronomic locations. The force will consist of three parties, one 
triangulation and two topographic. The region to be surveyed lies between lati- 
tudes 38° and 39° and longitudes 93° and 97°, to which will be added the area uncom- 
pleted last year lying between latitudes 37° and 38° and longitudes 96° and 97°. 

Texas section. 

It ib proposed to send to this State one triangulation party and two topographic 
parties to complete the square degree lying between latitudes 30° and 31° and longi- 
tudes 98° and 99°, and to make up the square degree lying between latitudes 31° and 
32° and longitudes 98° and 99°. 

Arizona secHon, 

It is proposed to reduce the force operating in this division to one topographic 
party, which will survey the two square degrees lying between latitudes 34° and 35° 
and longitudes 111° and 113°, and extending into a portion of the division of the 
Great Basin. 

Gold belt section. 

In view of the Geological Survey investigations to be commenced in the gold belt 
district, ijb is proposed to send two topographic parties to this region. The area to 
be covered lies between latitudes 39° and 40° and longitudes 120° 40' and 122°. 

Cascade section. 

It is proposed to continue the survey of this district, the field of operations being 
in California, and extending as far northward as the Oregon line. Two parties are 
assigned to the work. 

It is proposed to assign Prof. A. H. Thompson to the foregoing work, as geographer 
in charge, to b^ assisted by the following persons : H. L. Baldwin, R. H. Chapman, 
A. P. Davis, E. M. Douglas, A. F. Dunnington, C. H. Fitch, R. U. Goode, Paul Hol- 
man, George T. Hawkins, Mark B. Kerr, E. T. Perkins, jr., W. J. Peters, E. Rick^ecker, 
H. C. Rizer, H. S. Wallace, and H. M. Wilson. 

It is recommendod that for all the topographic work under Professor Thompson 
there be allotted the sum of $58,500. 

Yellotvstone section. 

It is proposed during the coming field season to complete the unsurveyed portions 
of the Yellowstone National Park, and for this purpose an increased force will be used. 

It is proposed to assign to this work Mr. J. H. Renshawe, as geographer in charge, 
assisted by the following persons: Stephen A. Aplin, William H. Leffingwell, and 
Frank Tweedy. 
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In addltioi] to the completion of the Park, it is expected that the survey will be 
extended southward as far as latitude 44^. 

It is recommended that there be allotted for the prosecution of work in this district 
the sum of $12,000. 

Section of topographic draiving. 

For preparing in the office maps ready for the engraver and for revision from time 
to time, and for proof-reading the same, the following persons will be employed, under 
the supervision of Mr. Harry King : M. A. Cudlipp, Franz Fiset, John H. Klemroth, 
E. V. McElhone, and Albert Noerr. 

It is recommended that there be allotted for this work the sum of $6,140 

Astronomic section. 

It is proposed to determine the latitude and longitude of a. number of fundamental 
points to be hereafter selected. In this work there will be employed the following 
persons : R. S. Woodward and B. C. Washington. 

It is recommended that there be allotted to this work the sum of $2,600. 

Instruments. 

For the repair of instruments and for the purchase of such additional ones as may 
be needed from time to time, for the purchase of maps, and for the salary of Mr. 
Edward Kubel, mechanician, it is recommended that there be allotted the sum of 

The total amount recommended in the foregoing statement for geographic work is 
$177,790. 

GEOLOGY. 

Archasan division. 

It is proposed to continue the study of the ArchsBan formations in New England, 
and to push the work as far southward as its development demands. Prof. Raphael 
Pumpelly will remain in charge of these investigations, and will be assisted by Bayard 
T. Putnam, and Alex. O'D. Taylor. 

It is recommended that for this work there be allotted the sum of $14,000. 

Atlantic coast division. 

It is proposed to continue researches upon the geology of the Atlantic coast of the 
United States, which work will be carried on under the direction of Prof. N. S. Shaler. 
It is recommended that there be allotted for this work the sum of $3,500. 

Appalachian division: 

It is proposed to continue the geologic investigations in this district, the work to 
remain under the immediate direction of Mr. G. K. Gilbert, with the following corps 
of assistants : E. H. Andrews, I. C. Russell, Ira Sayles, I. C. White, H. R. Geiger, J. 
H. Safford, Robert Stein, and Bailey Willis. 

The plan of investigation contemplates the study of the terrace system of the At- 
lantic drainage in Virginia and the Carolinas, with a view to its ultimate correlation 
with the terraces of the level-line deposits of the coast; the examination of theTri- 
assic areas of the Piedmont region ; the study of the disturbed Paleozoic rocks south 
of the Pennsylvania line, including the construction of sections and stereograms, and 
a general study of the geology of West Virginia south of the Kanawha, as well as of 
certain areas in Virginia and the portion of Maryland adjacent thereto, and Kentucky 
north of Cumberland Gap, and extending southeastward across portions of Tennessee 
and North Carolina. 

It is recommended that there be allotted for this work the sum of $21,000. 

Lake Superior division. 

It is proposed to continue the study of the geology of the Lake Superior region, 
including the correlation of ihe crystalline rocks of this district to those of other parts 
of the United States. 

Prof. Roland D. Irving will be assigned to this work, assisted by the following 
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gentlemen : W. M. Chauvenet, C. W. Hall, C. R. Van Hise, W. W. Daniells, W. M. Mer- 
riam, and George H. Williams. 

For the prosecution of this work it is . recommended that there be allotted the sum 
of $10,000. 

Glacial division. 

It is proposed to continue the study of the glacial geology of the United States, 
extending from the Atlantic to the Rocky Mountains. Prof. T. C. Chamberlin will 
be assigned to this work^ assisted by the following gentlemen : R. D. Salisbury, J. £. 
Todd, G. H. Stone, Warren Uphara, and G. F. Wright. 

For this work it is recommended that there be allotted the sum of $9,500. 

By Mr. Morgan : 

Q. What is your definition of glacial geology If 

A. There is a geological formation of clay, sand, and gravel extend- 
ing over a very large area in the United States, usually called the 
glacial drift. This formation is from a few feet to 300 feet in depth, 
and constitutes the general surface of the country where it is found. 
The region in which it is found lies north of the Ohio Eiver, and extends 
northeastward from there to the foot of Long Island Sound in an irreg- 
ular line, and northwestward to the iiocky Mountains. It thus stretches 
from the Atlantic to the Eocky Mountains, and reaches to the northern 
line of the United StJites, and beyond into British America. The study 
of this formation is called glacial geology. 

Q. Geologists agree that this is the work of glaciers in advancing 
across the continent? 

A. Such theory is very generally accepted. 

By Mr. Herbert: 

Q. That theory is disputed, is it not ? 

A. I can hardly say that it is disputed by competent authorities. 
Mr. Donnelly, in a kind of geological novel bearing the same relation 
to geology that Jules Verne's romances bear to astronomy and phys- 
ics, ascribes the origin of this material to the striking of a comet upon 
the earth ; but geologists, I believe, everywhere are agreed that the 
formation is due to the action of ice. There is some little disagreement 
as to the extent to which ice as glaciers and ice as icebergs has taken 
part in the work, but it may be said that there is a practical consensus 
of opinion among working geologists that ascribes the whole or the 
greater part of it to the action of accumulated snow and ice in vast 
systems of glaciers. 

Montana division. 

It is proposed that Dr. F. V. Hayden, assisted by Dr. A. C. Peale, shall continue the 
study of the geology of the region of the Upper Missouri River, and its relations to 
the geology of the district extending northward into British America. 

For this purpose it is recommended that there be allotted the sum of $8,000. 

TelJowstone Park division. 

It is proposed to continue the geologic survey of the Yellowstone National Park, 
the work to be placed in charge oi Mr. Arnold Hague, assisted by C. D. Davis, Walter 
H. Weed, Joseph P. Iddings, and George M. Wright. 

It is recommended that there be allotted for this work the sum of $17,000. 

Colorado division. 

It is proposed to continue researches in the general and economic geology of Colo- 
rado, including the determination of the artesian-well water supply of the Denver 
basin, the work to continue under the supervision of Mr. S. F. Emmons, assisted by 
C. W. Cross, L. G. Eakins, G. H. Eldi-idge, W. F. Hiliebrand, and A. M. Rogers. 

For this work it is recommended that tliere be alotted the sum of $20,000. 
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California division. 

It is proposed to complete duiing the next year the field investigations relating to 
the qnicksilver deposits of California, and to begin work upon the general structure 
of the gold belt on the western slope of the Sierra Nevada, the work to continue 
under the charge of Mr. George F. Becker, assisted by Miss Lucas Harvey, Waldemar 
Lindgren, W. H. Melville, Carl Rabe, and H. W. Turner. 

For the prosecution of these investigations it Is recommended that there be allotted 
the sum of $17,000. 

Volcanic division. 

It is proposed to continue the study of the ^reat volcanic district included in the 
Cascade Mountains, and to assign Capt. C. E. Dutton to this work, asaisted by J. S. 
Diller, Hermann Ohm, and H. I. Van Hoeseu. 

For this purpose it is recommended that there be allotted the sum of $12,000. 

Utah division. 

It is proposed to continue the investigation relating to the silver-lead deposits of 
Utah and California, and especially to examine the Horn silver district of Utah dur- 
ing the present season^ the work to be placed under the charge of Mr. J. S. Curtis; 
and it is recommended that there be allotted for this purpose the sum of $5,000. 

Division of general geologic map. 

It is proposed to continue the preparation of a general geologic map of the United 
States. The following persons will be engaged in this work : W J McGee and J. S. 
Brown. 

It is recommended that for this purpose there be allotted the sum of $6,100. 

Louisiana division. ^ 

It is proposed to trace upon the ground the geologic formations of Northern Louisi- 
ana, for the purpose of determining the horizon and extent of the iron ores of the re- 
gion. This work will be conducted by Mr. Lawrence C. Johnson. . 

It is recommended that for this purpose there be allotted the sum of $1,800. 

The total sum recommended for the prosecution of geologic work is $144,900. 

PALEONTOLOGY. 

Division of vertebrates. 

It is proposed that Prof. O. C. Marsh shall continue his studies in the vertebrate 
paleontology of the United States, his specific line of work being the preparation of 
his monographs on Sauropoda and Stego^anria, to be assisted by E. H. Barbour, 
Thomas A. Boswick, Adam Hermann, and 8. W. WiMiston. 

It is recommended that for this work there be allotted the sum of $16,000. 

Division of Paleozoic invertebrates. 

It is proposed that iuvestigations in Paleozoic-invertebrate paleontology be con- 
tinued under the direction of Mr. C. D. Walcott, assisted by Cooper Curtice, John W. 
Gentry, James Hall, and S. H. Williams. 

For this work it is recommended that there be allotted the sum of $6,000. 

Division of Mesozoic invertebrates. 

It is proposed that researches in the invertebrate paleontology of the Mesozoic and 
Tertiary formations shall be continued under the dire#ion of Dr. C. A. White, as- 
sisted by J. P. Hendley and J. B. Marcou. • 

It is recommended that there be allotted for this work the sum of $7,500. 

Division of Cenozoic invertebrates. 

It is proposed to continue researches in invertebrate paleontology of Cenozoic and 
Quaternary age, the work to continue under the superintendence of Dr. W. H. Dall; 
agisted by Joseph B. Crowe and R. E. C. Steams. 

It is recommended that there be allotted therefor the sum of $5,000. 
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DiviHon of Paleo-hotany.^ 

It is proposed to continue the researches in Paleo-botany under the general direc- 
tion of Prof. Lester F. Ward, assisted by W. M. Fontaine, Dr. L. Lesquereux, Dr. J. 
S. Newberry, and Bruno Mttller. 

It is recommended that there be allotted for this purpose the sum of $7,500. 

The total amount recommended for the prosecution of paleontologic investiga- 
tions is 142,000. 

CHEMISTRY AND PHYSICS. 

It is also proposed to continue researches in chemical geology, including the study 
of such' material as may be submitted to the chemists by the field geologists, and also 
to continue special lines of investigation, especially in the Appalachian Mountains, 
the work to continue under the charge of Prof. F. W. Clarke, assisted by D. E. Chase, 
T. M. Chatard, R. B. Riggs, F. A. Gooch, E. L. Howard, and J. E. Whitfield. 

It is also proposed to continue work on high pressures and great temperatures. The 
ultimate object of this work is to make possible the solution of problems connected 
with the physics of the earth's crust, while the immediate purpose is to secure trust- 
worthy methods of determining the melting points of rocks and the behavior of rock 
materral, both solid and fused, under pressure. This work is to be under the charge 
of Messrs. Carl Bams and William Hallock. 

For the work of this division it is recommended that there be allotted the sum of 
$20,000. 

STATISTICS. 

It is proposed to continue the collection of statistics to exhibit the mineral re- 
sources of the United States, the work to remain in the charge of Mr. Albert Will- 
iams, jr., assisted by the following persons: J. Middleton and W. A. Raborg. 

It is recommended that there be allotted for this work the sum of $8,000. 

LIBRARY. 

Each year it is necessary to make provision for the transportation of such publica- 
tions of the survey as are by law subject to exchange. It is also necessary to make 
additions to the library of such scientific works not to be obtained by exchange as 
are needed for reference by the various members of the corps. 

For this purpose it is recommended that there be allotted the sum of $4,000. 

ILLUSTRATIONS. 

The graphic presentation, by means of illustrations, of the scientific results ob- 
tained, forms a very importaut"^ feature in the publications of the survey. This work 
is under the immediate charge of Mr. W. H. Holmes, who is assisted by J. H. Blake, 
F. W. Von Dachenhausen, DeLancey W. Gill, J. K. Hillers, C. C. Jones, J. L. Ridg- 
way, Asahel B. Searle, and Frank T. Smart, and for its continuation it is recom- 
mended that there be allotted the sum of $16,320. 

FORESTRY. 

It is proposed to continue investigations into the forestry of the United States, 
under the direction of Mr. George W. Shutt, and for this purpose it is recommended 
that there be allotted the sum of $4,500. 

OFFICE. 

* 
For general office expenditures, including the pay of temporary assistants, such as 
skilled laborers, watchmen, &c. , it is recommended that there be allotted the sum of 
$16,580. ^ 

• OFFICE EMPLOYES. 

James Barbour, jr., E. E. Barnes, J. H. Blodgett, Mark Brodhead, Samuel Brown, 
Mary Bryant, C. A. Burnett, C. D. Choate, A. B. Frisbie, J. W. Green, Anthony Mason, 
Edith V. Mullen, W. A. Niblack, Jane Peterson, John P. Ritchie, M. D. Routh, A. O. 
Tingley, Jane L. Ware, P. C. Warman, C. C. Wilson, and William Wines. 

In the bill making appropriations for sundry civil expenses of the Government for 
Ihe year ending June 30, 1886, the Geological Survey was given the sum of $467,700. 
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The foregoing recommendations on the part of the Director provide for the expend- 
iture of |434,0S). 

It is recommended that there he temporarily reserved to defray such contingent 
ezj^nses as may arise during the progress of the work in the held and office the re- 
znaining sum or ^,610. 

A certain expenditure having been determined on, to be made by an 
assistant in charge of some work, the actual payment Of money is made 
by a disbursing clerk or agent. The larger share of the disbursements 
are made' by the chief disbursing clerk in Washington; but as the op- 
erations of the survey are conducted in widely separated parts of the 
United States, it has been found necessary to appoint other disbursing 
agents, and assign them to different districts. Five of these devote 
their time entirely, or principally, to the disbursement of money and 
cognate work ; three others are topographers or geologists, and merely 
add disbursement to their other duties. All are bonded, as provided 
by law. When it becomes necessary to make purchases or otherwise 
expend money for public purposes in places to which a disbursing agent 
cannot economically be sent, the assistants usually advance the neces- 
sary money from their personal funds, and afterwards present to dis- 
bursing agents bills for reimbursement. 

In describing the methods and general regulations under which dis- 
bursements are made, it will be convenient to consider: (1) salaries^ 
(2) traveling expenses; (3) purchases. 

Salaries. — Each salary voucher consists of three parts, a bill, a certifi- 
cate, and a receipt. The bill shows the general class of the work, the 
period covered by the work, and the rate of pay. The certificate attests 
that the service was actually performed, and is signed by the person au- 
thorized to supervise the work. The receipt attests the payment of the 
money. The disbursing agent is not authorized to make the payment 
until the certificate has been signed by the proper officer. 

For the payment of a single salary the following form is used: 

[Salary voucher blank.] 
APPROPRIATION FOR U. S. GEOLOGICAL SURVEY. 



The United States, to 



, Dr, 



18&-. 



For pay as 
from.... 



to , 188-, inclusive, 

..month , at$ per 



I certify that the above account is correct ; that the services were reudered as 
herein stated, and were necessary for the worl^ of the U. S. Geological Survey. 



Beceived at 



this 



day of , 188-, from 



agent, U. S. Geological Survey, the sum of dollars and 

ment of the above account, having signed duplicate receipts therefor. 

(Sign here :) 



U. S, Geological Survey. 



disbursing 



cents, in full pay- 



(Indorsed : ) Voucher No. — , — 
Geological Survey. Accounts of 



Paid to- 
I , dated 



for 

— , 188-, on 



quarter, 188-. Appropriation for United States 

, disbursing agent, U. S. G. S. 

— . Amount, t . Paid ]»y check No. — , for 
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When several persons are paid at the same place and time, a pay- 
roll is substituted. Following is the blank used : 



APPROPRIATION FOR U. S. GEOLOGICAL SURVEY. 



We, the subscribers, hereby acknowledge to have received of 



-, disburs- 



ing agent, U. S. Geological Survey, the sums herein specified opposite our respective 

names, being in full for our services, at , during the month of , 188-, 

having signea duplicate receipts iherefw : * 



No. 



Namea. 



Oocnpation. 



Time 
employed. 



Katec 


►f pay. 
Monthly. 


Amonnt 
received. 


Annnal. 


$0 00 


$0 00 


$0 00 



Signatares. 



Witnesses. 



I certify that the above pay-roll is correct as to names, amounts, and time of service 
Tendered. 



-, U, S, Geological Survey, 



(Indorsed:) Voucher No. — , — 

Survey. Accounts of 

Amount, $ . Paid by the following checks : 



quarter, 188-. Appropriation for U. S. Geological 
disbursing agent, U. S. G. S. Pay-roll. 



Number. 



Date. 



Amount. 



$ 



Depository. 



Traveling expenses. — The voucher for traveling expenses consists' like- 
wise of a bill, a certificate, and a receipt. The bill describes the journey, 
and is supplemented by a detailed statement of items of expenditure. 
The principal details are verified by subvouchers, or receipts, from the 
persons to whom the traveler makes payments; but exception is made 
of railway fares and other expenditures whose actuality and amount are 
implied by the fact of the journey. The certificate shows that the bill is 
approved by the person who authorized the journey, and it is supple- 
mented by a copy of the journey order or letter of instructions in ac- 
cordance with which the journey was performed. The voucher also 
contains, in accordance with a regulation of the Treasury Department, 
an attestation, under oath, by the person making the journey, that a true 
account^of his expenses has been rendered. 



[ Journey order blank.] 



No. 



Mr. 



U. S. Geological Survey, 



,188. 



You will proceed by the shortest practicable route from 

to ,on duly connected with this Survey, keeping amemo- 

randum of your actual necessary expenses incurred on said Journey, and attaching 
this order to your vouchers for said expenses, with hotel bills, in duplicate, appended. 



IT. 8. Oeologieal Survey. 
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[Trareling expesee vOacher, first page.] 



APPROPRIATION FOR U. S. GEOLOGICAL SURVEY. 



The United States to 



-, Dr, 



Date. 



Designation. 



188-. 



For actual expenses, while traveling in the discharge of duty, nnder 

orders of 1 . . 

from 

to , and return, as 

per itemized statement within 




Cts. 



1 cfcrtify that the above account is correct and just; that the detailed items charged 
within are taken and verifiedfrom a memorandum kept by me ; that the amounts charged 
for subsistence were actually p^id, and were occasioned by official business or unavoid- 
able delays, requiring my stay at hotels for the time specified ; that I performed the 
journey under the order hereto annexed with all practicable dispatch by the shortest 
usually traveled route in the customary reasonable manner, and that I have not been 
furnished with transportation, or money in lieu thereof, for any part of the journey 
herein charged for. 



Sworn and subscribed to before me at 



-, this day of 



-, 183-. 



Received at 



-, this 



day of 



-, U. S. Geological Survey, the sum of 



., 18B-, from 



Notary Public, 
, disbursing 



ment of the above account, having signed duplicate receipts therefor. 



dollars and cents, in full pay- 



I certify. that the above account is correct and just, and is hereby approved. 

, (7. S. Geological Survey. 



[Traveling expense voucher, second page. J 
Itemized statement of actual and necessary expenses. 



Date. 

18S-. 



Number 

of snb- 

Toucher. 



/ 



Amonntt. 



(Indorsed :) Voucher No. , 



Geblo^cal Survey. Accounts of 

traveling expenses. Paid to 

for $ , dated , 188-, on 



quarter, 188-. Appropriation for United States 
, disbursing , U. S. G. S. For 



Amount, $- 



Paid by check No. 



The journeys covered by such vouchers are of various kinds. Some- 
times the business requires merely that an assistant shall go from one 
indicated point to another, following the ordinary route of travel, but 
more frequently the work requires that the assistant go to a district 
rather than a point, and travel in that district so much as may be nee- 
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essary to determine certain features of its geology or topography. In 
such case it is impossible to describe his roate in advance, since all but 
the initial portions of it must be determined in the light of information 
gathered during its progress. The authorizing letter contains only gen- 
eral instructions, and the details of the route appear only in connectioM 
with the details of expenditure. Sometimes the authority for a journey 
is contained incidentally in a letter of instructions devoted chiefly to 
other matters. In some emergencies the original authority is oral. In 
such cases a formal journey order is prepared after the comi)letion of the 
journey and is attached to the voucher, the object being to exhibit to 
the accounting ofl&cers of the Treasury the fact that the journey was 
properly authorized. 

I will here show you the account of Mr. F. M. Pearson, who has 
charge of one of the small parties in the Appalachian Mountains. This 
is an itemized statement of the expenses of a journey, with the vouchers 
attached thereto, and the certificates and affidavits necessary to sub- 
stantiate the account. It has very many items, and, you see, eaoh item 
is covered by a voucher or a receipt from every man to whom any sum 
of money was paid. 

[The account was exhibited.] 

By the Chairman : 

Q. At some stage in your examination I would like »to question you 
about this. 

A. I am ready to answer now. 

Q. I see that this is a detailed statement of all expenses of this person. 

A. Yes, sir. 

Q. With the subvouchers which he took from the people who fur- 
nished any services ? 

A. Yes. 

Q. Now, in taking these accounts to the Treasury, are these vouchers 
examined in their items by the accounting officers ? 

A. Yes, sir, twice ; once in the Auditor's office and once in the Comp- 
troller's. 

Q. In detail! 

A. In detail. This very week I have approved an account of this 
kind for twp hundred and eighty-eight dollars and some cents, and 
there were more than one hundred and fifty vouchers in duplicate to 
cover the amount. • 

Q. So that the expenditures are in very small amounts, many of them ? 

A. Yes, sir. 

Purchases. — In the conduct of a considerable portion of the work it is 
not possible, and in the ease of another it is not economic, to subsist 
and lodge the traveling geologist or topographer at hotels. Eations are 
therefore furnished, equipage is provded, and camp hands are employed. 
The receipts for these expenditures are sometimes accounted separately, 
but they are usually attached as subvouchers to traveling expense 
vouchers. The amount of work performed in this way is so large that 
it has been found necessary to regulate it somewhat in detail. A ration 
has been established, and articles of food not included, or quantities 
greater than those indicated, are not paid for with public funds. The 
following list shows the articles of the ration and the quantities con- 
tainer! in one hundred rations. 
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The Survey ration. 



Article. 



Fresh meat (beet, real, matton, lamb, pork, fish, yeniaon) . 
Cared meat (bacon, pork, ham, corned oeef, onred fish) — 
Lard 



Floor, oreqniralent in bread 

Corn-meal, nominy, oat-meal, or cracked wheat 
Yeast powder 

Sm 



i«tr 
>nee. 



Conee, green 

Tea 

Milk, condensed 

Driea froit (apples, peaches, plnms, Sec, or eqniralent of fresh fhiit, not 
canned). 

Bice or beans 

Potatoes, or eqolTalent in other vegetables 

Spices 






inger 

Mnstard 

Flavoring extracts 

Pepper 

Pickles 

Vinegar, or equivalent in lime joice 



Uoiit. 



Pounds 

... do 

....do 

...do 

...do 

Cans, half-pound . 

Pounds 

...do 

...do 

Cans 

Pounds 



...do.. 

...do.. 

Ounces 

Pounds 

...do.. 

Bottles . 

Pounds 

Quarts . 

...do.. 

Pounds 



100 ra- 
tions. 



100 

50 

5 

80 

15 

10 

40 

12 

1 

4 

20 

20 
75 
2 
1 
1 
2 

3* 

1 

4 



By the Ghaibman : 

Q. Who establishes the ration ! 

A, The Secretary of the Interior. 

The voucher which represents a purchase consists of a bill, a receipt, 
and two certificates. The bill specifies each article purchased, with its 
quantity, and the price per unit. One certificate attests that the pur- 
chase is for the purposes of the Survey, and has been completed by the 
delivery of the goods. The second declares that a certain assistant be- 
comes responsible for the property acquired. The assistants who as- 
sume this responsibility are called custodians, and their functions will 
be described in connection with the account, presently to be given, of 
the custodial system. 

The accompanying is a copy of the purchase voucher blank : 

APPROPBIATION FOR U. S. GEOLOGICAL SURVEY. 

The United States to , Dr. 



TkA4 






Cost. 


UKUOm 


Dollars. 


Cts. 


188-% 









Received at , this 

U. S. G. S.ithe sum of 



- day of 

dollars and 



•, 188-, from 



disbarsing 



account, having signed duplicate receipts therefor. 



cents, in full payment of the above 



[Sign here:] 



I certify that the above account is correct ; that the articles herein enumerated have 
been received or services performed ; that they were necessary for, and have been, or 
will be, applied to the work of the U. S. Geological Survey, and that, to the best of 
my knowledge and belief, the prices paid were reasonable and just. 



U. S. Geological Survey. 



(On the margin:) I certify that the articles herein named will be accounted for on 
my returns for the quarter, 188-. , custodian. 



(Indorsed:) Voucher No. — , 
States Geological Survey. Accounts of 
G. 8. Paid to , for 



Quarter, 188-. Appropriation for United 
, disbursing , U. S. 



No. 



fori- 



Dated 



188-, on 



Amount, $• 



Paid by check 
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The greater share of the purchases of the Survey are made in or 
from the city of Washington Stationery, coal, and other office sup- 
plies, so far as possible, are purchased through the Department of the 
Interior, under standing contracts made by that Department. For 
most other articles the principle of competition is employed in securing 
reasonable prices. If a case of drawers or a number of such cases are 
to be made, the specifications are submitted to a number of cabinet- 
makers in Washington and Baltimore, and the bids received determine 
the letting of the contract. A similar course is followed with reference 
to numerous standard articles which are ordinarily kept in stock by 
merchants. For standard drawing instruments and standard photo- 
graphic apparatus, contracts are made with dealers to furnish the 
quantities desired from time to time, at rates computed from the trade 
catalogues by deducting a certain stipulated percentage. 

In the interest of economy the competitive system is not applied to 
small purchases of articles needed for immediate use. These are bought 
in the open market, at current retail rates. So, too, small purchases 
which have to be made by traveling assistants at a distance from Wash- 
ington are not subjected to the rules of the central office. The as- 
sistants having, as previously explained, a personal and professional 
interest in the practice of economy, are allowed to use their own dis- 
cretion in the se^.ection of methods for the securement of reasonable 
prices. For large orders they ask bids from competing sellers ; and 
a very large share of their supplies they obtain through the central 
office, thus availing themselves of the advantageous standing contracts 
made by the Interior Department and the Geological Survey. 

The disbursing agents report weekly to the Director their total dis- 
bursements, their balances of funds in personal possession, and their 
balances in United States depositories. The last are communicated to 
the Treasury Department and there compared with the reports of the 
depositories. The result of the comparison is regularly reported to the 
Director of the Survey. 

fBIank for weekly statement of disbursing agent.] 

Department of the Interior, 

U. S. Geological Survey, 

, 188-. 

Sir : I have the honor to report my balance of public funds on deposit and in hand 
at the close of the week ending , as follows : 

Balance as shown by report for week ending; $ 

Received since last weekly report $ 

Expended during the week 

Transferred and deposited to cretiit of United States Treas- 
urer 

Total amount for which I am accountable 

which is accounted for as follows : 

Deposited with— 



In checks or drafts . . . 
In personal possession 
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With other parties, viz: 
$ 

Ix transitu: 

From $. 

To 

' * ■ 
Total as aboye 



Very respectftilly, 



To the Director of the U. S. Geolooigal Survey, 

Woihington, D, C, 

(Indorsed:) U. 8. Geological Survey. Weekly statement of public funds for the 
week ending —— , 188-. ■ , . $ . 

If on L^This statement will be made and forwarded promptly, at the close of each week, to the 
Director of the Oeologloal Snryey. 

^OTB 2.— Disbursing officers are required by act of March 8, 1857, to deposit aU money intmsted to 
them for disbursement with some designated depository of the United States, and to make payments 
by checks. This reqnirement should be strictly observed, officers keeping money in hand at their own 
risk only when the necessities of the service make it indispensable, and when the special authority of 
the Secretaryof the Interior has been obtained therefor. 

IfOTB 8.— when money is deposited to credit of the Treasorer of the United States the " original " 
oertiflcate of deposit should be transmitted at once to the Secretaryof the Treasury ; the fact and date 
of transmittal soould be Indorsed on the other, which should be retained by the officer, and the Director 
of the Greological Survey should be at once informed of the deposit by letter. In taking credit in ac- 
oonnt current for deposits made, officers should state speoiflcauy the date of the deposiC the designa* 
tion and location of the depository in which the deposit was made, as well as the appropriation to which 
the deposit belongs, and the fiscal year for whinh the money was appropriated. 

NOTB 4.— Money received from sales of miblic property will be promptly deposited with the nearest 
assistant treasurer or other Government depositary designated by the Secretary of the Treasury, to 
credit of Treasurer of the United States as miscellaneous receipts on account of " proceeds of Govern- 
ment property," and cannot be withdrawn or applied except in consequence of a subsequent appropri- 
tion made by law. (See Revised Statutes, Title 3CL, sec. 8618.) 

STOTB 5. — Applications for remittances ftom the Treasury should not exceed such amount as may be 
estimated to be needed, in addition to the obnbbal baijlnce in hand, to defray the total estimated, ex- 
penditures in the month for which the remittance is asked. 



Blanlcfor 


abstract of weekly statements of funds, in depositories. 






John D. McChesney, 
chief disbursing clerk. 


Depository. 


P. H. Christie, special 
disbursing agent. 


Depository. 


Week ending October 
31, 1885. 


Week ending October 
31, 1885. 




Report by 
officer. 


Report by 
depository. 


Report by 
officer. 


Report by 
depository. 


TrMtwrer tif the United 
SttUst, WMhington, D. 0. 

AMiUtant treoiurer qfthe 
United Statee.NewTork, 

N.Tr. 


$10, 089 80 
6. 901 05 


$11, 909 90 
9,430 16 


Treasurer cf the United 
States, Washington, D, 0, 


$11,925 56 


$17,645 85 








Henry C. Rizer, die- 
bursing agent. 


Depository. 

t 

1 
I 

1 


Anton Karl, special 
disbursing agent 


Depository. 


Week ending October 
31, 1885. 


Week ending October 
81, 1885. 


» 


Report by 
officer. 


Report by 
depository. 


Report by 
officer. 


Report by 
depository. 


Assistant treaturer of ths 
United Statee, New York, 
N.T 


• 

$1, 170 19 

1 66 


$4,469 82 
1, 102 12 


Assistant treasurer of the 
United States, New York 
City 


$81 95 


$229 45 


Assietamt treasurer of the 
United States, San Fran- 
cisco, Oal 


1 ^^ ""if ---••-•••••••••••-- 

1 










^ 


\ 



S. Mis. 82 42 
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[ladoneiineiit.] 



U. 8. OBOLOOICAL SURVEY. 



Ahitraet of weekhf staiementa of funds, 

U. S. GSOLOOIGAL SURVBT, 

WoBliingtonf D. C, Novemhor 19, 1885. 

RespeotfUly Tetbned to the Treasurer of the United States for a statemeDt of the 
amonntB deposited to the credit of the within-named ofiQcers on the dates herein 
speci&ed. as reported from the depositories. 

J. W. POWELL, 

Director, 

United States Treasury, 
WoBhingion, D. C, November 90, 1885. 

Respeotfhlly returned to the Direotor of the Geological Sarrey. 
The information desired will be found noted in the proper column. 

W. H. GIBSON, 
For Tretumror of ike UWiM Stuteo, 

The disbmsing agents render also qaarterly aocoants, called ^' ac- 
coants current," to the Treasury. Each sach account current is accom* 
panled by a ledger account called an ^'abstract," on which are assem- 
bled, in order, the payments more fully detailed in the accooapanying 
vouchers. The vouchers, giving the original transactions in ftill, serve 
the purpose of a day-book, with receipts. 



Dr. 



[▲pproprlatioii for United States Oeologloal Snrrej, flaoal year ending June 80,, 18S-. J 
The Unitod States in emrent account with , disbursing . 



Ck. 



188-. 



To amonnt expended daring the 

quarter of 188-, as per 

Tooohen and abstracts herewith. 

To balance due the United States 
carried to new account. 



188-. 



Due the United States as per ac- 
count current rendered for the 
quarter of 188-w 

By Treasury draft Ko. , on In- 
terior civil warrant No. . 



I certify that the foresoing is a true account of all money reoeiyed by me &om th& 
appropriation for Unitea States Geolosical Survey, not heretofore accounted for; and 
that the disbursements have been faitafully made. 



Disbursing 



-, U, S. a. 8, 



Dated at 



-,188-. 



(Indorsed:) Appropriation for United States Geological Survey. Acooont current 

of f disbursing . For the quarter of 188-. Fiscal 

year ending June 30, 188-^ 
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[▲bttnust of dkbnneoieikto Umk.] 



Appropriation for U, S. Geological Survey. Abetraot of dMhwrevmenU made fry 


iQa_ 


■"' ' J (•tol/wFWlVy f \J» 0» fJWivyWUiv Olif^vlff Uli7*ny UW ~~~~"~~~ f£tMJi>Tlur VJ Avji^ • 


KnmlMr 

of 
Tonoher. 


To idiom paid. 


For what paid. 


Amount. 


Dollars. 


Conta. 










- 



(IndoTsed:) Appropriation for United Btatea Geological Survey. Abstract of dis- 
bursements by , disbursing , U. S. G. S., during the 

quarter of 18ii-. | . 

An important principle observed in this system of accounts is that 
the documentary authority and resi)on8ibility should coincide with the 
actual authority and responsibility. Wherever administrative author- 
ity is delegated to subordinatesi and much authority is thus delegated^ 
alike from necessity and from policy, the practice of the bureau does 
not i)ermit it to remain nominally, by conventioual fiction, with the 
chief. No person is called on to certify to the correctness of a voucher 
unless the expenditure is under his immediate supervision or he has 
other means of knowing the facts in regard to it. It is believed that 
the contrary principle, by introducing official indirection, tends to the 
degradation of business habits. 

There is another important principle observed in the preparation of 
a voucher: It is required that the transaction which it covers shall be 
completely stated ; and if an article is purchased or other expenditure 
is made of an extraordinary character, not usually authorized, but nec- 
essary because of some peculiar circumstance, a full explanation of 
such circumstance must be given. Thus, in the employment of an In- 
dian guide, a money payment may not be practicable. It may be nec- 
essary to furnish him tobacco, or a blanket, and a voucher for tobacco 
purchased for that purpose must be explained, by stating upon the face 
of it that the tobacco is to be used in the payment of an Indian. It 
has just happened that an employ^ coming from Philadelphia to Wash- 
ington by the night traiu charged for his breakfast, when under ordi- 
nary circumstances he should have arrived in Washington and taken 
his breakfast at home, but on the face of the voucher the explanation 
appears that the train was delayed by accideut upon the road, and the 
assistant was compelled to take his breakfast in Baltimore. The Di- 
rector himself might be able in all of these cases to determine the pro- 
priety of such an expenditure without having it explained upou the 
voucher, but it is the theory of the Survey that all such knowledge in 
the possession of the Director shall be conveyed to the accounting offi- 
cer of the Treasury. 

For the purpose of convenient access each disbursing agent is re- 
quired to assemble certain of the data embodied in his vouchers in a 
monthly report. This report enumerates the persons employed, build- 
ings rented, and articles hired in connection with the work for which he 
disburses, and it is so arranged as to exhibit a variety of desirable ad- 
ditional information. 
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melniiiB unpaid. 



































I certify that tbe aboT« is a tme report of all peraoss aDd articleg employed and 

hired by me during the month of , 186 — , and that the statements of & 

dne and remaining unpaid are oomct. 



(Indorsed:) United States Qeologicol Survey. Baport of peieons and articles hired 

for the month of , 188-. By , U. S. G. S. At . 

One copy t« be forwarded to the Director of the U. 8. Oeoloftical Surrey at the end 
of each month. 

The relatioos of the Ooreniment to those railroads which have re- 
ceived subsidy or grant of land are somewhat complicated, and the 
transaotiOQ of business with them is subject to special laws and special 
departmental regulations, (n accordance with these regulations the 
business of the Geological Survey is conducted in the following man- 
ner : When an employ4 is required to travel on a " bonded " railroad, 
he is provided with a specific request for transportation, signed by the 
Secretary of the Interior, and couutersigned by the Director of the Geo- 
logical Survey. This he presents in lieu of payment of fare, and on re- 
ceiving the transportation he signs an acknowledgment of the same. 
The railroad company attaches the request and acknowledgment to a 
bill which it sends to the central ofBce of the Survey, and this bill, after 
verification, is forwarded for settlement to the Treasury, In the books 
of the Treasury the Geological Survey is charged the amount of the 
bill, and the railroad company is credited, 

Upon railroads other than " bonded" a similar reqaest is sometimes 
used to relieve the assistant of the necessity of advancing money, and 
the bill rendered by the company is then settled fi:«m the central ofiSce 
of the SoTvey. 
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[Blank transportation request and coupon.] 



[Not Talld nnlesa coantersigned. Not transferable. Good only for firom date.] 

Oovemment requutfor transportation. 

United States, Dbpartmbnt of the Imtebiob, 

Wcuhington, D. C, , 188.. 

The Bail Company will please transport and 

' oli ' ^, ^ - 

; for which said comps 

horsed in accordance with existing law, from the appropriation'for 



other person , with ponnds ox extra hi^eage, from to 

enrontefrom to ; lor which said company will bereini' 



Secretary, 
Countersigned : 



Note. — The officer countersigning will fill out complete ; and the holder of the 
request, uinm presenting it for transportation, will date, fill out in full, and sign ia. 
ink the cdrtiflcate below. 



,188.. 

I certify, on honor, that the Bail Company has furnished 

transportation for myself and other person , and pounds of extra bag* 

gage, from to , in compliance with the above request. 



» 



No. ... I 



• 



[Coupon attached.] 



[The holder will send this coupon by first mail to Secretary of Interior.] 

GoTemment request, account of office, No , dated 188., 

in favor of and other person , with pounds of extra bag- 
gage, fh>m to , has this day of , 188 , been 

signed by me and deUvered to the agent of Bail Company at 



No. 



• • • •• 



The regulations of the Interior Department require the director to coun- 
tersign the transportation request, but it becomes necessary in the con- 
duct of the business of the Survey, as already explained, to delegate to 
assistants the actual determination of the routes of journeys. The trans- 
portation request is therefore signed in blank not only by the Secretary 
but also by the director, and to guard against its misuse special precau- 
tions are necessary. The requests are numbered in a continuous series, 
record is kept of all issues, and persons to whom they are intrusted are 
required to account specifically for each request. 

With reference to the shipment of Government property there are 
special regulations applying not only to bonded railroads but also to 
land-grant railroads, and aU accounts affecting such roads are settled 
through the Treasury Department substantially in the same manner. 
On account of certain difficulties which arise in the transfer of shipments 
from one railroad to another, the Survey has found it advantageous to 
avail itself of the forwarding system established by the Quartermaster- 
General of the Army. Under authority contained in an order by the 
Adjutant-General of the Army, issued February 7, 1880, assistants of 
the Geological Survey having freight to forward are permitted to put 
it in charge of quartermasters and quartermasters' agents, and this 
method of shipment is often employed. Nevertheless, the restrictions 
upon the transaction of business which arise from the indebtedness of 
railroads to the Government are so great, and occasion such expense 
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and delay, that, where distances are not long and shipments are not large, 
it is found economic to forward by express. 

Monthly reports, — It has been seen that the assistants of the Geological 
Survey are organized into parties, a field of work is given to each party, 
and a sum of money allotted for the expense of the work. As the work 
progresses a monthly report of operations is made by each chief of party, 
and a summary of these reports is prepared by the Director and sub- 
mitted to the Secretary of the Interior, in order that he may be informed 
of the progress of the work, according to the plan submitted to him at 
the beginning of the fiscal year. 

In the central office an allotment book is kept by the chief disburs- 
ing clerk, and a statement begun therein against each chief of party to 
whom an allotment has been made, by entering the amount of the allot- 
ment and designating the permanent employes to be paid therefrom, 
together with the amount to be paid each one. As expenditures are 
made, in the field or by the chief disbursing clerk, the amounts are at 
the time entered in this book, so that the condition of the allotted fund 
may be known at any time. 

There is still another account of all disbursements : a book entitled 
Classification of Expenditures is kept. In a book of regulations, which 
has been prepared for the instruction of disbursing officers and custo- 
dians, the materials used by the Geological Survey are classified in 
schedules, for purposes therein set forth. The following is the system 
of classification thus used : 

List of schedules. 

Schedule A. Services. 

B. Traveling expenses. 

C. Transportation of property. 

D. Field subsistence. 

£. Field supplies and expenses. 

F. Field material. 

G. Instruments. 

H. Laboratory material. 
I. Photographic material. 
K. Books and maps. 
Ii. Stationery and drawing material. 
M. ninstrations for reports. 
N. Office rents. 
O. Office furniture. 
P. Office supplies and repairs. 
Q. Storage. 
K. Correspondence. 

This system of classification is kept up, and when vouchers are sent 
in, the nature and amount of every expenditure is transferred to this 
book under its proper class. A summation of the entries thus made is 
a complete classification of the expenditures of each party \ a consoli- 
dation of these expenditures constitutes a complete classification of the 
expenditures of the Survey, and is published in the annual report. 

Auditing of aicotmts in the survey office. — Finally, it should be stated 
that all accounts are carefully audited by the Director, assisted by the 
chief disbursing clerk and the chief clerk, before they are sent to the 
Treasury for final settlement. This auditing can be done much more 
thoroughly in the office of the Survey than in the Treasury Depart- 
ment, from the fact that all of the transactions represented by the 
accounts — their necessity and purpose — are there thoroughly under- 
stood, and it is the purpose of the Director to have the accounts so 
thoroughly scrutinized that no objection can be raised to them in the 
Treasury. 
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By Mr. Herbert : 

Q. Has your report for the last year been published f 
A. It is composed j not yet printed. 
Q. It is in the hands of the printer f 

A. Yes, sir ; it is in the hands of the printer, and is set np in type, 
or composed, as it is technically called, but is not yet printed. 

By Mr. Morgan : 

Q. Your accounts, besides being audited by yourself, are audited by 
the accounting officers of the Treasury ? 

A. First by the First Auditor, and second by the First Comptroller; 
they go through two offices in the Treasury, where they are critically 
examined. 

Q. This auditing done by yourself is not the auditing required by the 
Government f 

A. No, sir ; the official auditing is in the Treasury, but as I know of 
the circumstances surrounding the transaction, and the purposes for 
which an expenditure is made, I can examine the account more criti- 
cally and thoroughly than an officer in the Treasury Department. 

By the Chairman : 

Q. How do you audit these accounts; you simply have them carefully 
scrutinized, I suppose, by trusted people in your office, and then put your 
signature to them f 

A. I hav^them examined by trusted persons in my office, and from 
time to time, as the vouchers are sent to the office, they are brought by 
the chief disbursing officer to myself for examination, and if approved 
by me my signature is attached. 

By Mr. Morgan : 

Q. Have you described on this statement the method by which you 
obtain money from the Treasury f 

A. Ko, sir. 

Q. Please state how you get money from the Treasury. 

A. The disbursing officer is bonded. If it is desired to put a certain 
amount of money subject to the check of such disbursing officer, a requi< 
sition is made out in the Geological Survey, signed by myself, and 
«ent to the Secretary of the Interior, and if approved by him is forwarded 
to the Treasury. 

Q. Do these requisitions state the precise purposes for which the 
money is intended f 

A. No, sir. 

Q. You do not draw generally a lump sum ; don't you specify what 
it is to be applied to ? 

A. No, sir ; we do not specify the articles. 

Q. But the field in which it is to be expended ? 

A. Yes, sir; that is involved in the requisition; the disbursing officer 
disburses for some district of country or set of men. 

Q. You specify whether it is geological, paleontological, or any other 
ologies f 

A. No, sir. 

By the Chairman : 

Q. Does the same disbursing officer, for example in a distant region, 
disburse for the geographers, the paleontologists, and the geologists ! 
A. Yes, sir. 

Q. The same disbursing officer pays all of them f 
A. Yes, sir. 
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By Mr. MoEOAN: 

Q. How mncli bond is lie required to give! 

A. It Tarles somewhat; the chief disbursing officer gives bond in the 
snm of (40,000^ others vary from $S,000 to $20,000, according to the 
amonnt to be duborsed by them. 

Q. Does the Secretary of the Interior take any control at all of the 
work in the field 1 

A. I submit my plan to him. Since I have been in the service my plan 
haa never been disapproved. 

Q. He approves the plan t 

A. He approves the plan, and sends me an order to proceed in ae 
cordance with it. 

Q. Ton name the individuals and the field of workt 

A. Yes, air. 

Q. ^i8 approval of your plans amounts to an order to go on and 
work as indicated t 

A. Tes,sir. 

CUSTODIAL STSTXU. 

Every article purchased with the funds of the Snrvey is put in the 
ofBciai custody of au assistant, who is held responsible for it. The as- 
sistants assuming this responsibility are entitled " custodians," and their 
number is made large, so that the care and responsibility may be actual 
and not merely nominEil and docnmentary. Fourteen assistants are now 
cnstodians, of whom ten are geologists or topographers, alid four are 
disbursing agents or clerks. 

Account of property is rendered quarterly, in a report known as the 
" quarterly return of property." This exhibits for each class of property 
the amoant in charge of the custodian at the beginning of the qaarter. 
the amoant received daring the quarter, the amount parted with dur- 
ing the quarter, and the amonnt for which he remains responsible. 
Every article, the acquisition of which is shown by a purchase voucher, 
is entered upon the return of some custodian, and this eutry is perpetu, 
ated from quarter to qaarter until the article passes from his castody- 

(Fonn of qnutorl; ntam of pioperty.) 
BelkTN 0/ n. S. Gtological Surves property, quarter of 188-. 





i 










i 


ERMAEKS. 




^ 
















4 




1 




% 


f 


HOTB.-I11 thU colonm bUI ha sWted. 




E 






opponlta tie namp of oaoh artiola. 


MST OF AETICLE3. 






& 




1 


^lietiiei »bat was "rrcnucd d<m»if 


NOTJ.-AB m^j line; 


i 


1 


o- 




1 


•s 


Iht r/'oarUr'* vua by purcbBse or 
othoiwlao, and whetter paid for or 






i 


g 




s 


not. Also, wbetber ffhai ytaa " dii- 


article hb »ill giro 








pBied of" was expeniliid or trana- 
lorrod, or otherwise dlBpoBod of. If 


BnlSotanl e|)aoe lu 


s"^ 




. 1 




1 




tto column of "Kb- 












cipeoded, the objeciof oipandUnrB 


lUBEB." 




S 




J 














s 
3 


1 




son t„ wlinm, and tlio aiitbDr;cj ; if 






1 




3 


diemrtBd of otberwlae than by 8i- 






ja 


; 




J 


pcndltnro or tmnafei, the authontj' 




1 


J_ 


& 


_l_ 


hS 










_ 











p. S. Geological Survey. 

(Indorsed:) U. S. Geological Survey. Property return for the quarter ending 
■■ 188-. Rendered by , U. S. G. S. 
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When property is transferred from one district to another the accoant- 
ability is frequently transferred from one custodian to another. This is 
done by means of an invoice and a receipt 

[IhToloe of property blank.] 



Invoice cf- 



UNTTED STATES OBOLOOICAL SURVEY. 



to 



-y tranrferred by 



',at 



, of the U, 8. Geological Survey, at 

-, on the day of , 188-. 



Number. 




Artielet. 



I certify tbiat I have this day transferred to 
articles. 



[Sign in dnplicate.] 



the above specifiecB 



U. 8, Geological Survey. 



(Indorsed:) United States Geological Survey Invoice of property transferred to 

, U. 8. Geological Survey. quarter, 18S-. 



by 



[Beceipt for property blank.] 



UNITED STATES GEOLOGICAL SURVEY. 



Becehed at - 
named arUelee: 



;tMe 



day of 



-, 188-, from 



; the following 



jnunbev. 



Qoantiiy. 



Articlet. 



[Sign in duplicate.] 



U, S, Geological Survey. 



(Indorsed:) United States Geological Survey. Beceipt for property invoiced to 
by , U. S. G. S. quarter, 188-. 



The word "expendible'' is a technical term applied to property which 
is either immediately consumed in nse (for example, flour), or is quickly 
worn out (for example, brooms), or is perishable (for example, test- 
tubes), when expendible property has been consumed or destroyed^ 
the custodian to whom it was chargeable is released from accountabil- 
ity, and is permitted to record it as " expended " and drop it from his 
returns. In the printed " Regulations of the United States Geological 
Survey ^ expendible property is carefully discriminated fix)m non-ex- 
pendible by means of extended lists. If non-expendible property is- 
worn out or otherwise rendered unserviceable, the custodian reports 
the fact to the Director, and requests to be relieved of responsibility. 
This relief the Director authorizes in writing, after having satisfied 
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himself of its propriety by means of an inspection by disinterested per- 
sons, or by such other means as he judges expedient. 

In the conduct of Held operations it sometimes occurs that property 
is lost or destroyed under circumstances not involving blame on the 
part either of the custodian or of the person using the property. In 
«uch cases the custodian is relieved of accountability, but it is required 
that af&davit be made to the circumstances. 

[Affidavit bUnk.] 



UNITED STATES GEOLOGICAL SURVEY. 



PersonaUy appeared before me, the undersigned, a 

on the day of , 188-, 

4State8 G^logical Survey, — 



-, 188-. 



>, nnder the following circamstances : 



— , who deposes and says that 
, the property of the United 



And he further deposes and says that said 



was not the result of carelessness, 



negligence, or disobedience of orders, and that no blame can be attached either to 

, who is responsible for said property, or tetany person in whose charge 

*he above at the time said occurred. 



Sworn and subscribed to on this 
liave hereunto set my hand. 



day 



*, 188-. In testimony whereof I 



(Indorsement:) United States Geological Survey. Affidavit as to loss of property, 
made by , , United States Geological Survey. 

It sometimes occurs that property becomes unserviceable for the 
purposes of the Survey, and yet has some small value. If such pr^- 
•erty is in Washington it is turned over to the Interior Department, and 
is no longer held in the custody of the Survey. The officers of the 
Department have it sold and the proceeds turned over to the Treasury 
Department. But if such property is in the field, the custodian hav- 
ing charge of it reports the facts to the Director, and is authorized by 
him to sell the same at public auction. The following poster is used to 
advertise the sale through the district of country in which such sale is to 
be made. The money accruing from the sale is covered into the Treas- 
ury, and the custodian is relieved from further responsibility by being 
authorized to drop the articles from his return : 



AUCTION SALE. 

Government sale of umervicedble property belonging to the U. 8. Geological Survey » 



On 



morning, 



-will be sold the following property : 



•, commencing at o'clock, at 



Terms : Cash in U. S. currency on day of sale, and all purchases to be removed im- 
mediately after the sale. 

J. W. POWELL, 
Director U. 8. Oeologioal Survey. 
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Inttruetions to Survey ojioeri. 

Before property la oft'ered for sale it must be regnlarly condemned w uneerviceabln 
mitei proper mBpeotion, as provided ty the regulationa of the Snrrey, on Form 9-047, 
and anthoiity for the sole must be secured :^tn tlie Director of the Burvey. A de- 
tailed statement ahoald be rendered of the articles eold and the price secored for 

The proceeda of sales of pablic property muat l>e paid into the Treasury aa miacel- 
laneoQa receintB, withoat any abatement or reduction whatever. Sales sbonld be 
made at anotfou by persons already in the employ of the Survey who may be compe- 
teDt to perform ancu service. The proceeds must be transmitted to the Director of 
the a«ological Sorvey, who will place the same to the credit of the Treasiirer of the 
Uuited States. 

It will appear from the preceding that a custodian incurs responsibil- 
ity, first, throagli purchase vouchers, and, second, tbroiip:h receipta for 
property transferred to him. He is relieved of responsibility, first, by 
invoice of property transferred to other custodians; second, by "ex- 
penditure J " third, by written authority of the Director in the case of 
property sold or abandoned as unserviceable ; and fourth, upon a(B- 
■davit to the accidental loss of property. Complete documen^ry evi- 
dence is thus preserved of the custodj and disposal of every article 
pnrcbased. 

The property returns of the various custodians are compiled quarterly 
at the central office in a single " cousolidated return," which exhibits 
in a summation the nature and amount of the property of the Survey 
and the several persons in whose custody it remains. 

1 Fonn of consoUdatcd retom.] 



Consolidation of jiuftJio propa-ty. 



It shoald be stated farther in tliia oonnection tliat the custodial sys- 
tem for field instrumeots differs somewhat from that adopted for other 
property. Field instruments very ft^ueutly change hands, and some- 
times must be sent &om one district to another on brief notice, as cir- 
cumstances demand^ but the principles involved are the same, and 
thorough responsibility is secured. 

Dooaments and library. — The distribution by the IT. S. Geological 
Survey of its publications is regulated by law ; it is provided in a statute 
approved March 3, 1879, that " three thousand copies of each shall be 
published for scientific eschanges and fbr sale at the price of publi- 
cation } and all literary and cartographic materials received in ex- 
change shall be the property of the United States and form a part of 
the library of the organization. And the money resulting from the 
sale of such publications shall be covered into the Treasury of the 
United States." By the provisions of this clause the distribution of 
publications and the acquisition of works for the library are so asso- 
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ciated that it has Iteen foand convenient to unite them in administra- 
tioQ. The exchanges are conducted by the librarian and the Bales are 
made by the librarian in conjunction with the chief disbursing clerb. 

The institution of the exchange was recognized as an impoitant trust, 
for if wiaely administered it would not only build up a geologic library 
of great value and utility, but would give to the publications of the 
surrey a highly advantageous circulation. After formul»fing the gen- 
era principles which should determine the selection of the individuals 
and institutions to constitute the exchange list, the Director called on 
his principal assistants for such specific information in regard to the 
standing of individual geologists and the character of American and 
foreign institutions as their special studies and their correspondence en- 
abled them to give. He appealed also to a nnmlter of foreign corre- 
spondents for advice in regard to the institutions of their several coun- 
tries. 

The spirit of the statutory clause required that no exchange be estab- 
lished which would not bring into the library matter germane to the 
work of the Sarvey. Subject to this limitation the list was made to in- 
clude all American scientific societies, all American scientific journals, 
and all State surveys. Of foreign societies and institntions it was made 
to inclnde, first, those whose publications are wholly or chiefly geologic ; 
second, those whose publications on cognate sciences or on science in 
general are of the first rank ; third, those established in remote and lit- 
tle known regions of the world. In the selection of individual geologistB 
the prime consideration was the scientific value of pablished works. 
The completed list was submitted to the Secretarj' of the Interior, andby 
him approved. Correspondence was then instituted with the various 
persons ami institutions, and with small exception the desired arrange- 
ments were made. 

Correspondents are divided into two classes. To those of class A are 
sent all the publications of the Geological Survey as they appear ; to 
those of class B onlj' the annual reports are sent. All correspondents 
furnish to the Survey their current publications. All individual corre- 
spondents have furnished, as far as possible, their back publications, 
and so have many of the societies, journals, and institutions. 

From time to time slight changes have been made in the list. Some 
correspondents have died and others have been added. As it stands at 
present it includes 153 American and 208 foreign geologists. It in- 
cludes 1S7 American and 8S7 foreign institutions. It should be remem- 
bered that 1,900 copies, the "usual number," are distributed through 
Congress to individuals and libraries throughout the United States, and 
that this distribution does not come under the control of the Director. 
The whole number of correspondents is 1,435, and U>eir classiflcation is 
fully exhibited in the following table : 





Summarg ofeoAaitge liif. 
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This system of exchange applies only to correspondents who publish 
valuable matter germane to the technical library of the survey. With 
other persons desiring publications of the survey exchanges are ar- 
ranged on the basis of cash valuation. With several dealers in scien- 
tific books exchanges are made at current trade rates, a ledger account 
being kept in the usual manner. 

When boobs are delivered by the Public Printer receipts are signed 
by the librarian, and a record is also made when books are sent out. 
These records are multiple, and are so arranged as to give at once the 
following information : First, the number of copies of each publication 
which have been distributed ; second, the addresses to which they have 
been sent ; third, the number remaining on hand ; fourth, the particu- 
lar publications which have been sent to each address, and the dates 
of sending; and fifth, with reference to each address, the publications 
which have been acknowledged. Publications sent abroad are for- 
warded through the Smithsonian Institution. Those distributed in the 
United States are forwarded partly in the ordinary mail and partly 
under registration. 

In addition to the documents placed in the hands of the Survey for 
sale and exchange, a certain number have from time to time been as- 
signed to it by Congressional joint resolution for gratuitous distribu- 
tion. The survey has thus received 2,000 copies of its first Annual 
Beport, 2,500 copies of the second, 2,500 copies of the third, and 5,000 
of the fourth. There have also been ordered for its use by the Secre- 
tary of the Interior 2,000 copies each of Mineral Kesources of the United 
States for 1882 and for 1883 and 1884 ; 250 of A New Method of Baro- 
metric Hypsometry ; 250 of Abstract of a report on Geology and Mining 
Industry of Leadville : 500 of bulletin No. 5; 200 of Bulletin No. 25, and 
100 of Bulletin No. 26. It has likewise received for distribution about 
500 copies of the last (twelfth) Annual Report of the United States Geo- 
logical and Geographical Survey of the Territories, in charge of Dr. 
Hayden, and 375 copies each of Volumes III and VIII of the Final 
Beports of that Survey. In the distribution of these the same system 
of records has been employed. 

In the execution of the provision for the sale of publications, the 
correspondence has been conducted by the librarian, and the money 
received by the chief disbursing clerk. At the expiration of each 
quarter it is covered into the Treasury. The ledger account kept with 
each publication is so arranged as to show the disposition of each copy, 
whether by scientific exchange, commercial exchange, gratuitous dis- 
tribution, or sale, and it enumerates the recipients. Taken in connec- 
tion with the stock on hand, it affords a check on the account rendered 
of cash receipts. 

A selection from the blanks employed by the librarian is here ap- 
pended, in further illustration of his system of exchange and sales. 

[Blank letter annomioing the sending of an exchange document by domestic mail.] 

Dbpaktment of the Interior, 

U. S. Geological Survey, 

WasMnotoUf , 188-. 

To , 



Sir: I send you by registered mail to-day a copy of the Paleontology of the Eureka 
District, by Charles D. Walcott. 

Please fill out the inclosed receipt and return it to the Director of the U. S. Geo- 
logical Survey, Washington, D. C. 
By order of the Director. 
Yours, respectfally, 

JAMES C. PILLING, 

Chief Clwk. 
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To 



[Blank letter annoancixig the sending; of an exchange docnmest to a foreign address.] 

Department of the Interior, 

U. S. Geological Survey, 
Washington, , 188-. 



Sir : I have the honor to send to your addrets, Paleoniology of the Eureka Distriotf &y 
Charles D. Waleott, 

As this volnme cannot be transmitted by mail, it is sent through the Smithsonian 
Institution's international exchange. It may not reach you, therefore, for some tim» 
^ter the reception of this letter. 

Please fill out the inclosed receipt and return it post paid, to the Director of the 
U. S. Geological Survey, Washington, D. C. 
By order of the Director. 
Toms, reroectfully. 

JAMES C. PILLING, 

Chief Clerk. 



[Blank xeodpt for the same.*] 



Date, 



-,188-. 



To the Direotor U, 8. Oeologioal Surv^, JVaahington, D. C. : 

Sib : I have to acknowledge the receipt of one copy of the Paleontology of the Eth- 
reka District, hy Charles D, TraJoott, 
Very respectfully. 

Name, . 

Permanent address, . 

City or town, 



Country or State, 



Blank card for recording documents sent to a oorre^pondentf and acknowledgment efth/e 

receipt of same. 
Dm (John), 



Bostont 

KOBS, 




















AI 
,188 


1 


_---lM 


7 


..,188 


13 


...,188 


19 


• . *, loo 


26 


...,188 


' ~ 




AH 
,188 


2 


._-lM 


8 
Aug, 


7,188 


14 


...,188 


20 


...,188 


26 


> . . , loo 




AIM 

OeL 3,1885 


8 


.--188 


9 


. ., loo 


15 


...188 


21 


...,188 


27 


...,188 








A IV 
,188 


4 


-...188 


10 


..,188 


16 


...,188 


22 


...,188 


28 


.. ,188 






AV 
,188 


5 


-..188 


11 


..,188 


17 


...,188 


23 


..,188 


29 


...,188 






AVI 
188 


6 


-..,188 


12 


-.,188 


18 


...,188 


24 


...,188 


80 


...,188 







* A neglect to return this receipt carefully filled in below will be regarded as an i& 
dication that none of the future publications of the Survey are desired by you. 
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The library is not of a general natare, but is highly specialized m 
order that it may serve as a tool in the performanoe of the pecniiar 
functions of the surrey. It contains primarily treatises and papers on' 
geology, inclading, besides general geology, paleontology, lithology,. 
and economic geology, and in this department it is desirable to make it 
as complete as possible. So many geologic papers are contained in 
scientific journals and in the memoirs of scientific societies that ftdl 
sets of many such serial publications must be obtained. In the cog- 
nate sciences of chemistry and biology, whose data are accessory to* 
the pursuit of paleontology and lithology, a considerable body of 
selected literature is secur^ and more is desired. 

The collection of books now constituting the library contains, first, a 
small nucleus inherited from the Hayden and Powell surveys ; second, 
a portion of the library of Mr. Kobert Clarke, of Cincinnati, which was. 
exceedingly rich in the of&cial geologic literature of the United States^ 
and which was purchased for the sake of meeting immediately and 
economically an urgent need ; third, an equal numl^r of volumes pur- 
chased individually or in small lots ; fourth, gratuitous contributions, 
from various sources ; and fifth, the material acquired by exchange. 
As will appear by the accompanying tabular statement, only a fourth 
part of the whole has accrued by purchase. 



From Hayden and Powell snrveys 
By purchase : 

Clarke Library 

^ Miscellaneous 

By exchange and donation 

Total, December 7, 1885 



Books. 


Pamphlets. 


400 

1,804 

1,896 

11,406 






1,200 
12,000 


15,696 


13,200 



Total. 



400< 

1,894 
3,096. 

23,406* 



28,796- 



The current growth of the library is chiefly by exchange, but a small 
fund is devoted to the purchase of books. The selection of books for 
purchase is regulated by the needs of the scientific assistants. A sug- 
gestion book is kept, in which are entered by the various assistants the- 
titles of works they desire,* and selection is mainly confined to this list. 
An attempt is first made to secure such books by exchange, and in case 
of failure they are purchased. 

The regulations for the use of the library are designed to make it as 
serviceable as possible to the scientific assistants of the survey and to 
geologists in general. All who wish to consult the library are permitted 
So take books from the shelves, and all members of the survey are al- 
lowed to draw such books as they wish from the library for such periods 
as their work requires. At all times, several thousand volumes are in 
the work rooms of the various assistants, and about one thousand vol- 
umes are drawn and returned each month. The privilege of borrowing 
books has been accorded to numerous individuals outside the survey, 
and although such privilege is discretionary, and may be withheld from 
any individual or with reference to any book, so few exceptions have 
arisen that it may fairly be said that the library is fully at the service^ 
of the scientific public. 

The system adopted by the librarian of the survey for recording the^ 
loan and return of books enables him to determine immediately whether 
a given book has been loaned, and, if so, to whom, or what books a 
given individual has received. The first is shown by a card, which is 
at once a request and a receipt, signed by the person obtainiug a book. 
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This is filed in alphabetic order, under the name of the author given 
upon it. The second is shown by an entry of the author's name from 
these autograph receipts, upon a different card, which is filed under 
the name of the person signing the receipt, and oears the names of all 
authors whose works have b^n borrowed by him, together with the 
date of his receipts for each. Samples of these two cards are appended : 

Unitbd States Geological Survbt, 

Washington, D. C, , 188-. 

Beoeived firom the library of the U. S. Gtoologioal Snnrey the foUowing work : 



Autlioi; 



TiUe. 



Vols. 



Bate. 



Name : — 
Address : 



Applicant wiU write one title onlv on this card. 

Librarian will retnm the card if tne work is not sent, or when the work is retnmed. 



Smith (John.) 














13247 

Oeikie 

9682 
Xyell 

11768 
Darwin.... 


24-7-85 
81-7-86 
18-8-«5 












<r 



In the fiscal system which has been presented it will be seen that 
•documentary evidence is preserved of every disbursement, however 
43mall, fully explaining the nature and purpose of the transaction, and 
that this evidence is kept in such a manner that each transaction may 
be called up and re-examined with the least possible delay, and that 
responsibility for each transaction can at once be fixed. 

In the custodial system every piece of property purchased is a<5- 
•counted for, and with the least possible labor and delay it can be de- 
termined whether such property has been expended, lost, destroyed, 
«old, or remains on hand, and if on hand who is responsible for its 
<5ustody. 

Of the property produced, such as maps, reports, &c., the document 
system clearly sets forth to whom distribution has been made and for 
what consideration, and the system is completed by setting forth what 
remains on hand. 

The entire business system, as thus set forth, has been made as simple 
as is compatible with the distribution and identification of responsi- 
bility. In order that members of the Survey may understand their du- 
ties relating to disbursements and the custody of property, a book of 
" regulations " has been prepared, fully setting forth the business sys- 
tem 5 and when an assistant receives orders for the prosecution of smy 
line of work which involves money or property responsibility, his in- 
structions call attention to tlie proper paragraphs of the "regulations.'' 
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I have endeavored to explain those i)arts of the business system of 
the survey which are supposed to be of chief interest to the Commis- 
sion because they involve responsibility lor money and property. There 
are other lines of business which greatly affect the general efficiency of 
the bureau, though they do not affect the responsibilities mentioned. 
These are (I) the editorial system, i. 6., the method of preparing reports ; 
(2) the illustration system, i. e., the method of selecting, preparing, 
and duplicating illustrations ; (3) the statistical system, i. 6., the method 
of collecting, tabulating, and discussing the statistics of the mineral 
products of the United States ; and (4) the correspondence system, i. e., 
the method of conducting and preserving a record of all the corre- 
spondence of the bureau. 

On each of these departments of the business much tbonght, experi- 
mentation, and labor have been expended, the result of which has been 
the development of plans and methods which seem to be satisfactory. 
I have prepared statements setting forth the several systems, and can 
present them to the Commission if desired, but suppose that the mem- 
bers of the Cominission would hardly wish to be burdened with a de- 
tailed statement of the management of that part of the business. 

The fiscal and custodial systems which I have described cost from 3J 
to 3 J per cent, of the total appropriation disbursed in the office of the 
Geological Survey, i, e,, the disbursement of the money, the rendition 
and examination of accounts, and the prei)aration of quarterly returns 
of property by custodians cost that amount. 

It will be seen that the Geological Survey has adopted a system of 
paying actual expenses, instead of commuting traveling expenses. The 
total cost of disbursing and accounting for disbursements and propertj^, 
as previously mentioned, is somewhat larger than it would be if a com- 
mutation system had been adopted, L e., if a per diem to cover field 
expenses were allowed. A commutation system would also be less 
onerous to assistants in the field. They would be saved the trouble of 
taking many small vouchers. There is therelbre in this respect a disad- 
vantage in a system which must necessarily be so elaborate and minute 
as to cover every expenditure. Much may be said in favor of a system 
of commutation, and much likewise may be said in favor of a system 
of paying actual expenses. 

The Coast Survey has been severely criticised in the newspapers for 
the last few months because it has adopted a commutation system. I 
think such criticism unfair. The law provides for a commutation sys- 
tem (and there is nothing in it per se which is wrong). Everything de- 
pends upon the way in which it is administered ; and there are many 
difficulties in the way of administering it satisfactorily. It can never 
be managed so as to secure substantial justice to the parties themselves 
and to the Government at the same time. Expenses one day are greater 
than another ; expenses in one district of the country are greater than 
in others ; and the expenses of one man differ from those of another 
because of his habits, etc., and it is apt to breed disaffection among the 
members of a traveling corps. Still, if it is administered wisely and 
with integrity, it has some evident advantages, and under such cir- 
cumstances it may be more economic. A system of paying actual ex- 
penses has these advantages : First, the officers administering it are less 
subject to criticism ; second , it probably secures better work, for if a man 
mnst pay his own expenses he will sometimes delay his work or sacri- 
fice time when emergencies arise that require special expenditures ; and 
third, in the keeping of these accounts accurate business habits and a 
thorough sense of responsibility are cultivated. 

S. Mis. 82—^43 
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By Mr. Morgan : 

Q. You have shown us a map here in which you display some topo- 
graphic work, and, I suppose, also geologic work ; or is it topography 
entirely f 

A. It is a mere base map or skeleton, upon which the areas which 
have been surveyed topographically are designated by colors. 

Q. You claim that to be a map of the United States ? 

A. Yes, sir, in one sense ; a skeleton map. 

Q. Including a part of Mexico and a part of Canada, our neighbor- 
ing countries? 

A. Yes, sir. 

Q. Where did you get that map ? 

A. It was compiled originally for the Census Bureau. 

Q. From what did you compile it? 

A. From a great variety of sources ; it would be a long story to give 
you all of them. Several hundred original sources were consulted. 

Q. This represents the configuration and dimensions of the United 
States in every direction f 

A. Yes, sir ; imperfectly. 

Q. As well as its political divisions ? 

A. Yes, sir ; but not with any great degree of accuracy. 

Q. Then we have no official map of the United States defining its 
frontiers in respect to foreign nations, except, perhaps, on the coast ? 

A. No, sir ; no general map of the United States which gives its 
proper relations to other countries. 

Q. Likewise we have no official map showing the boundaries of the 
political divisions of the United States? 

A. Ko, sir ; not with any degree of accuracy. 

Q. Kor of the Territories and the District of Columbia ? 

A. No, sir ; only so far as the topographic work of the Geological 
Survey has progressed. 

Q. We have no complete official map showing either the outline of 
our territory on land or sea, or showing the boundaries of the political 
divisions within the domain ? 

A. That is true. 

Q. And the work on which the Geological Survey is engaged is really 
supplying all the want, if it is a want, of an official map of the United 
States ? 

A. Yes, sir. 

THE PUBLICATIONS OF THE GEOLOGICAL SURVEY. 

The publications of the U. S. Geological Survey are issued in accord- 
ance with the statute, approved March 3, 1879, which declares that — 

The publications of the Geological Survey shall consist of the annual report of oper- 
ations, geological and economic maps illustrating the resources and classification of 
the lands, and reports upon general and economic geology and paleontology. The 
annual report of operations of the Geological Survey shall accompany the annual re- 
port of the Secretary of the Interior. All special memoirs and reports of said survey 
shall be issued in uniform quarto series if deemed necessary by the Director, but other- 
wise in ordinary octavos. Three thousand copies of each shall be published for scien- 
tific exchanges and for sale at the price of publication ; and all literary and carto- 
graphic materials received in exchange shall be the property of the United States and 
form a part of the library of the organization : And the money resulting from the sale 
of such publications shall be covered into the Treasury of the United States. 
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Ou Jnly 7, 1.8 )2, the following joint resolution, referring to all Government publica- 
tions, was pasfied by Congress : 

That whenever any document or report shall be ordered printed by Congress, there 
shall be printed, in addition to the number in each case stated, the ''usual number'' 
(1,900) of copies for binding and distribution among those entitled to receive them. 

Under these general laws it will be seen that none of the survey publications are 
furnished to it for gratuitous distribution. The 3,000 copies of the Annual Report 
are distributed through the document rooms of Congress. The 1,900 copies of each of 
the publications are distributed to the officers of the legislative and executive de- 
partments and to stated depositories throughout the United States. 

Except, therefore, in those cases where an extra number of any publication is sup- 
X>lied to this office by special resolution of Congress, as has been done in the case of 
the Second, Third, Fourth, and Fifth Annual Reports, or where a number has been 
ordered for its use by the Secretary of the Interior, as in the case of Mineral Resources 
and the Dictionary of Altitudes, the Survey has no copies of any of its publications 
for gratuitous distribution. 

ANNUAL REPOETS. 

Of the Annual Kex>ort8 there have been already published: 

I. First Annual Report to the Hon. Carl Scliurz, by Clarence King. 1880. 8°. 79 pp. Imap.— A. 
preliminary report describing plan of organization and publications. 

II. Report of the Director of the United States Geological Survey for 1880-*81, by J. W. Powell. 
1M82'. 8°. Iv, 588 pp. 61 pi. 1 map. 

III. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell. 1883. 
R'\ xviii, 564 pp. 67 pi. and maps. 

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell. 1884. 
HP. xii, 473 pp. 85 pi. and maps. 

The Fifth and Sixth Annual Reports are in press. 

MONOGRAPHS. 

Of the Monographs, Nos. II, III, IV, V, VI, Vli, and VIII are now published, viz : 
n. Tertiary History of the Grand Canon District, with atlas, by Clarence E. Button, Capt. U. S. A. 
1882. 4P. xiv,264pp. 42 pi. and atlas of 24 sheets foHo. Price $10.12. 

HI. Geology of the Comstock Lode and the "Washoe District, with atlas, by George F. Becker. 

1882. 49. XV. 422 pp. 7 pi. and atlas of 21 sheets folio. Price $11. 

IV. Comsrock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3 pi. Price $1.50. 

V. Copper-bearing Rocks of Lake Superior, by Roland D. Irving. 1883. 4°. xvl^ 464 pp. 15 1. 
29 pi. Price $1.85. 

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by Wm. M. Fontaine. 

1883. 40. xi, 144 pp. 54 1. 54 pi. Price $1.05. 

VH. Silver-lead Deposits of Eureka, Nevada, by Joseph S. Curtis. 1884. 4°. xiii, 200 pp. 16 pi. 
Price $1.20. 

VIII. Paleontology of the Eureka District, by Charles D. Walcott. 1884. 4°. xiii, 298 pp. 24 L 
24 pi. Price $1.10. 

The following are in press, viz : 

rX. Brachiopoda and Laraellibranchiata of the Raritan Clays and Greensand Marls of New Jersey, 
by Robert P. Whitfield. 1885. 4°. ix, 338 pp. 35 pi. 

X. Dinocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Marsh 
1885. 40. —pp. 56 pi. 

XL Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel 
Cook Russell. 1885. 4°. xiv, 288 pp. 46 pi. 

XII. Geology and Mining Industry of Leadville, with atlas, by S. F. Emmons. 

The following are in preparation, viz : 

I. The Precious Metala, by Clarence King. 

— Geology of the Eureka Mining District, Nevada, with atlas, by Arnold Hague. 

— Lake Bonneville, by G. K. Gilbert. 

— Sauropoda, by Prof. O. C. Marsh. 

— Stegosauria, by Prof. O. C. Marsh. 

— Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker. 

— The Penokee-Gogebio Iron-Bearing Series of North "Wisconsin and Michigan, by Roland D. Irving. 

— Description of New Fossil Plants from the Dakota Groups, by Leo Lesquereux. 

— Tounger Mesozoic Flora of Virginia, by William M. Fontaine. 
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— Eeport on tbe Denver Coal Basin, by Samuel F. Emmons. 

— Keport on Ten-Mile Mining District, Colorado, by Samnel j^. Emmops. 

— Report on Silver Cliff Mining District, by Samuel F. Emmons. 

— Flora of the Dakota Group, by J. S. Newberry. 

BULLETINS. 

The Bulletins of the Survey will contain such papers relating to the general purpose of its work aa 
do not properly come under the heads of Annual Beports or Monographs. 

Each of these Bulletins will contain but one paper and will be complete in itself. They will, how- 
ever, be numbered in a continuous series, and will in time be united into volumes of convenient sizes. 
To facilitate this, each Bulletin will have two paginations, one proper to itself and another which be- 
longs to it as part of the volume. 

Of this series of Bulletins Nos. 1 to 26 are already published, viz : 

1. On Hypersthene-Andesite and on Triclinic Pyroxene in Angltic Hocks, by Whitman Cross, wj.th 
a Geological Sketch of Buffalo Peaks, Colorado, by S. F. Emmons. 1883. 8°. 42 pp. 2 pi. Price 10 cents. 

2. Gold and Silver Conversion Tables, giving the coining value of troy ounces of fine metal, etc., by 
Al tiert Williams, Jr. 1883. 8°. ii, 8 pp. Price 5 cents. 

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30', from Tompkins County, 
New York, to Bradford County, Pennsylvania, by Henry S. WiUij^ms. 1884. 8°. 36 pp. Price 5 cents. 

4. On Mesozoic Fossils, by Charles A. White. 1884. 8°. 36 pp. 9 pi. Price 5 cents. 

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884. 8°. 325 pp. 
Price 20 cents. 

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8°. 43 pp. Price 5 cents. 

7. Mapoteca Geologica Americana. A catalogue of geological maps of America (North and South), 
1752-1881, by Jules Marcou and John Belknap Marcou. 1884. 8°. 184 pp. Price 10 cents. 

8. On Secondary Enlargements of Mineral Fragments in Certain. Rocks, by E. D. Irving and C. R. 
VanHise. 1884. 8°. 56 pp. 6 pi. Price 10 cents. 

9. A Report of work done in the Washington Laboratory during the fiscal year 1883-'84. F. W. 
Clarke, chief chemist ; T. M. Chatard, assistant. 1884. * 8°. 40 pp. Price 5 cents. 

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott. 

1884. 8°. 74 pp. 10 pL Price 5 cents. 

11. On the Quaternary and Recent MoUusca of the Great Basin ; with Descriptions of New Forms, by 
R. Ellsworth Call; introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K. 
Gilbert. 1884. 8^. 66 pp. 6 pi. Price 5 cents. 

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°. 
34 pp. 3 pi. Price 5 cents. 

13. Boundaries of the United States and of the several States and Territories, by Henry Gannett. 

1885. 8°. 135 pp. Price 10 cents. 

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent 
Strouhal. 1885. 8°. 238 pp. Price 15 cents. 

15. On the Mesozoic and Cenozoic Paleontology of California, by Dr. 0. A. White. 1885. 8'^. 'i'i pp. 
Price 5 cents. 

16. On the higher Devonian Faunas of Ontario County, New York, by J. M. Clarke. 1885. 8°. 
86 pp. 3 pi. Price 10 cents. 

17. On the Development of Crystallization in the Igneous Rocks of Washoe, by Arnold Hivajue and 
J. P. Iddings. 1885. 8°. 44 pp. Price 5 cents. 

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America, 
by Dr. C. A. White. 1885. 8°. 20 pp. 3 pi. Price 5 cents. 

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 .;ent«. 

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille- 
brand. 1885. 8°. 114 pp. 1 pi. Price 10 cents. 

21 The Lignites of the Great Sioux Reservation, by Bailey Willis. 1885. 8°. 16 pp. 5 pi. Price 
5 ceAts. 

22. On New Cretaceous Fossils from California, by Charles A. White, M. D. 1885. 8°. 25 pp. 5 pi. 
Price 5 cents. 

23. The Junction between the Eastern Sandstone and the Keweenaw Series on Keweenaw Point, by 
R. D. Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pi. Price 15 cents. 

24. List of Marine Mollusca, comprising the Quaternary Fossils and recent forms from American 
localities between Cape Hatteras and Cape Roque, including the Bermudas, by W. H. Dall. 1885. 8°. 
336 pp. Price 25 cents. 

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes 
1885. 8°. 82 pp. Price 10 cents. 

26. Copper smelting, by Henry M. Howe. 1885. 89. 107 pp. Price 10 cents. 

Numbers 1 to 6 of the Bulletins form Volume I ; Numbers 7 to 14, Volume II ; and Numbers 15 to 23, 
Volume m. Volume IV is not yet complete. 
The fbllowing are in press, viz : 
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27. Work done in the Diyision of Chemistry and Physics darins the years 1884-'85, by Prof. F. W, 
Clarke. 

28. The Gabbros and Associated Hornblende Eooks oocarring in the neighborhood of Baltimore, bj 
G«orge H. Williams. 

29. On the Fresh Water Inyertebrates of the North American Jurassic, by Dr. C. A. White. 

30. On the Cambrian Faonas of Forth America, by Charles D. Walcott. 
In preparation : 

— Bibliography of North American Cmstaoea, by Lieat. A. W. Yogdes. 

— Tertiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabama Bivers, by Eugene 
A. Smith and Lawrence C. Johnson. 

— On the Explosion at Flood Rock, by F. W. Clarke, T. C. Mendenhall, and H. M. Paul. 

— Preliminary Essay on the Bichmond Coal Field, by Israel Cook KusselL 

— Mineral Springs of the United States, by Dr. Albert C. Peale. 

— Types of the Laramie Flora, by Lester F. Ward. 

— A contribution to the Areal Geology of the United States, by W J McGee. 

STATISTICAL PAPERS. 

A fourth series of publications, having special reference to the mineral resources of the United States, 
has been imdertaken. Of that series the following have been published, viz : 

Mineral Resources of the United States [1882J, by Albert Williams, jr. 1883. S®. rvii, 818 pp. 
Price 50 cents. 

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, Jr. 1885. xiv, 1,016 pp. 
89. Price 60 cents. 

In preparation : 

Mineral Resources of the United States for calendar year 1885, by Albert Williams, Jr. 

DISTRIBUTION OF THE SOrENTIFIO AND FIELD EMPLOYlfiS OF THE GEO- 
LOGICAL SURVEY FOR THE QUARTER ENDING SEPTEMBER 30, 1885. 

DIVISION OF GEOGRAPHY. 



Names. 



Gannett, Henry 
KUbel, Edward . 
Bizer, Henry C 



Occupations. 



Geologist in charge 

Mechanician 

Disbursing agent.. 



Salary. 



$3,000 
2.100 
1,800 



New England section of topography. 



Names. 



Bodfish, Sumner H . . 

Karl, Aiiton 

Walling, Henry F. . . 
Johnson, Willard D . 

"Vermeule, C. C 

DQr, Charles 

Natter, E. W. F 

Phillips, Robert H . . . 
Thompson, Laurence 
Bassett, Charles . . . 
Jennings, James H . . 



Occupations. 



Topographer 



do 
do 
do 
do 
do 



Assistant ^pographer. 

do 

do 

do 



Salary. 



$2,000 

2,000 

2,000 

1,600 

1,600 

1,200 

1,200 

900 

900 

840 

840 



In addition to the above, there were employed in this section iVom time to time during the field sea- 
son the following temporary assistants : 19 field assistants, 7 rodmen, 2 odometer readers, 1 draftsman, 
1 ofBce attendant. 
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STUth AUanHe teeHon of topogra/phy. 



Names. 



TbompsoD, Gilbert . . . 
Christie, Peter H .... 
'Hofilmann, iTohn D . . . 

Bien, Morris 

Gannett, Samael S — 
Oriswold, William T . 

Nell, Loais 

Peai*8on, Frank M 

Yeates, Charles M — 
Knight, Frederick J . . 

Hays, ttohn W 

Blair, Herbert B 

Fletcher, Loais C 

Maher, James A 

Ahem, Jeremiah 

Harrison, Dabney C. . 

Howell, David J 

Lonsstreet, Robert L. 
McKinney, Bobert C . 
Barnard, Edward C . . . 

Hackett, Merrille 

Mnrlin, Arlington £.. 

Selden, Henry S 

Towson, Bichard H . . 
Michler, B. McCarty . . 
Oyster, Edward A 



Occnpations. 



Geographer 

Topographer 

do 

do 

do 

do 

do 

do 

do 

Assistant topographer. 
do 



.do 

do 

.do 

do 

.do 

.do 

do 

.do 

.do 

.do 

do 

.do 

.do 



Sala*y. 



$2. 
1. 
1. 
1. 
1, 
1. 
1. 
1, 
1. 
1. 
1, 
1. 
1. 
1. 



500 
800 
800 
600 
GOO 
600 
600 
600 
600 
400 
2U0 
000 
000 
000 
90O 
900 
900 
900 
900 
840 
840 
840 
840 
840 
720 
720 



In addition to the above, there were empToyed in this section from time to time daring the field sea- 
son the following temporary assistants: 22 field assistants, 14 teamsters, 10 cooks, 3 oarometer oi>- 
servers, 1 assistant barometer observer, 5 rodmen, and 1 compater. 

We9iem teeUon (tf topography. 



Names. 



Thompson, Almon H 

Donglas, Edward M 

Davis, ArthnrP 

Goode, Bichard IT 

Kerr, Mark B 

"Wilson, Herbert M 

Fitch, Charles H 

Dannington, Abner F . . 

Bicksecker, Eagene 

Peters, William J 

Wallace, Hamilton S . . . . 
Baldwin, Harry Ljjr... 

Chapman, Bobert H 

Hawkins, George T 

Holman, Paol 

Perkins, Edmand T., Jr. 



Occupations. 



Chief geographer, 
mer 



o 
do 
do 
do 
do 
do 
do 



Assistant topographer. 
do 



.do 
do 
.do 
.do 
.do 



Salary. 



$2,700 

1,800 

1.600 

1,600 

1,600 

1,600 

1,400 

1,200 

1,200 

1,000 

1,000 

900 

840 

840 

•)40 

720 



In addition to the above, there were employed in this section from time to time daring the field 
season the following temporary assistants : 2 guides, 2 topographic assistants, 11 barometer assist- 
ants, 16 field assistants, 1 chief packer, 12 packers, 17 teamsters, 20 cooks, 1 observer, 1 level repairer, 
1 herder, 1 axeman, 13 laborers, mnd 1 foreman of train. 

YefJUnoHone Park »eeHon of topography. 



Names. 



Benshawe, John H 

Leffingwell, William H. 

Tweedy, Frank 

Aplin, Stephen A 



Occupations. 



G^eographer 

Topo|:rapher 

Assistant tojiographer. 



Salary. 



$2,600 

1.500 

1,200 

900 



In addition to the above, there were employed in this section from time to time daring the field sea- 
son the following temporary assistants : 5 field assistants, 1 chief packer, 5 packers, 4 cooks, 1 gaide, 
and 1 laborer. 
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Section of attronomy. 



Nameb 


Occupation. 


Salary. 


Woodward, Bobert S 


OeofiTraDher 


$2,500 









In addition to the above, there was employed in this section daring thA field seaeon 1 field assistant. 

Section of drafting. 



Names. 



KinfT, Harry 

Klemroth, John H 

Koerr, Albert 

Piset. Franz 

Wttrdemann, Harry V. 



Occapations. 



Draftsman 

do 

Assistant topographer. 

Draftsman 

do 



Salary. 



$1,600 

1.200 

1,000 

900 

900 



DIVISIONS OF GEOLOGY. 



Diviaion of Arehean Geology. 



Names. 



Pami>elly, Raphael 
Pntnam, Bayard T. 
Taylor, Alex. O'D.. 
Wolff, JohnE 



Occapations. 



Geologist 

Assistant geologist 

Special disbarsing agent 
Assistant geologist 



Salary. 



$4,000 
1,800 
1,800 
1,200 



In addition to the above, there were employed in this division from time to time daring the field 
aeason 1 field assistant, 1 bibliographer, 1 teamster. 

Appalachian Divition of 0«ology. 



Names. 



Gilbert, Grove K .... 

Bayles, Ira 

Willis, Bailev 

White, Israel C 

Bnssell, Israel C 

Geiger, Hezekiah B. . 
An&ews, Edward H. 
Stein, Kobert 



OcoaiMitions. 



Geologist 

do , 

do 

Assistant geologist 

do 

do 

Stenographer 



Salary. 



$4,000 
2,400 
2,400 
2,000 
1,600 
1,600 
840 
900 



In addition to the above, there were employed in this division from time to time daring the field sea- 
son 1 driver and rodman, 2 cooks, 1 field assistant, and 1 teamster. 

Lake Superior Division of Geology. 



Names. 



Irving, Boland D 

Chaavenet, William M 
Daniells, William W .. 
Williams, George H . . . 
Hall, Christopher W. . . 
Yan Hise, Charles B... 
Merriam, William N. . . 



Occapations. 



Geologist 

Assistant geologist 
do 



do 

.do 

do 

do 



Salary. 



$3,000 00 


*5 00 


*5 00 


*6 00 


*4 60 


*4 00 


1,200 00 



* Per day. 

In addition to the above, there were employed in this division ftom time to time daring the field sea- 
son 4 packers, 1 cook, 2 packers and cooks, 1 clerical assistant, 1 draftsman, 1 woodsman, 1 field assist- 
ant, 1 arranger of specimens, and 1 boatman. 
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Divition qf Olaeictl Geology » 



Names. 



Chamberliii, Thomas C 
Salisbury, RoUin D.... 

sitone, George H 

Todd, James E 

Wright, George F 

TJpham, Warren 



Occupations. 



Geologist 

Assistant geologist 

do 

do 

do 

do 



Salary. 



$3,eoo 00 


*5 00 


*5 00 


*5 00 


*5 00 


1,200 00 



•Per day. 

In addition to the above, there were employed in this division fi*om time to time during the field sea^ 
son 2 geologio assistants, 1 draftsman, ana 1 field assistant. 

Montana Division of Geology. 



Names. 


Occupations. 


Salary. 


Havden. "Ferdinand Vr......,.rr, , r- 


Geologist 


$4,000 


Pftalft. AlhArr. C 


.do 


2. OOQ 









TeXLowstone Fark IHviHon of Geology. 



Names. 



Hague, Arnold — 
Iddings, Joseph P. 
Davis, Charles D.. 
Weed, Walter H.. 
Wright, George M 



Occupations. 



Geologist 

Assistant geologist 

do 

do 

do 



Salary. 



$4. 000 
1,800 
1,600 
1,200 
1,200 



In addition to the above, there were employed in this division from time to time during the field s«)a- 
son the following temporary assistants: 3 packers, 2 teamsters, and 2 cooks. 

Colorado division of geology. 



Names. 



Emmons, Samnel F. 
Cross, Charles W... 
Eldridge, George H. 
Eakins, Lincoln G . . 
Sogers, Alfred M. . . 



Occupations. 



Salary. 



Geologist 

Assistant geologist 

do 

. do 

Disbursing agent . . 



$4,000 

1,600 

1,600 

900 

1,500 



In addition to the above, there were employed in this division from time to time during the field 
season the following temporary assistants : 2 field assistants, 2 packers, 2 janitors, 1 cook, 1 herder, 
3 mechanics, and 3 laborers. 

California division of geology. 



Names. 



Becker, George F 

Melville, William H . 
Hawkins, Bichard B 
Lindgren, Waldemar 

Tamer, Henry W 

Harvey, MissLacas . 



Occupations. 



Geologist 

Assistant chemist . 
Assistant geologist 

do 

do 

Copyist 



Salarv. 



$4,000 
1,800 
1,500 
1,400 
1,400 
720 



In addition to the above, there were employed Ib this division ft'om time to time daring the field 
season the following temporary assistants : 1 assistant in laboratory, 2 rook chippers, 1 cook, and 2 
laborers. 



ORGANIZATIONS OF CERTAIN BUREAUS. 



681 



Volea$iic divition tif geology. -^Oate^ide Mountaint, 



Kunes. 


Oooapfttioiia. 


Salary. 


Dntton, Capt. Clarenoe S 


Geoloflrist in oharflre. 


SL8M 


Diller, Joseph S 


AflniRtniit fflolofldRt 






▼•H www 



* Ko salary. 

In addition to the above, there were employed in this division from time to time dnrinjc the field 
•eason 2 clerical assistants. 

iMuiaiana divition of geology. 



Name. 


Occupation. 


Salary. 


fTohpfioii. Lawrence C . - 


AssiRtrAnt ffi^olofrisli 


$i;2W 







JHvitUm of eartographie geology. 



Mc<Jee,W J 
Starek,Emil. 



Names. 



Occilpations. 



Geologist . 
Clerk 



Salary. 



$2,000 
000 



DIVISIONS OF PALEONTOLOGY. 
Divirion of vertebrate paleontology. 



Names. 



Marsh, Othniel C 

Barbonr, Erwin H 

Bostwick, Thomas A 
Hermann, Adam 



Occupations. 



Paleontologist 

Assistant paleontologist 

do 

do 



Salary. 



$4,000 

1,400 

900 

. 900 



In addition to the above, there were employed in this division from time to time during the field 
season 7 paleontologio assistants, 2 collectors with teams, and 2 collectors without teams. 

Paleozoio divieion of invertebrate paleontology. 



Names. 



TV alcott, Charles D 
Gentry, John W ... 

Curtice, Cooi)er 

Williams, Henry S . 



Occupations. 



Paleontologist 

Assistant paleontologist. 

do 

Assistant geologist 



Salary. 



$2,000 
1,200 
1,000 
1.500 



In addition to the above, there were employed in this division from time to time during the field 
season 1 collector and 1 field assistant. 



Meeozoie division of invertebrate paleontology. 



White, Charles A. 
Marcou, John B . . 
Bums, Frank.. ^.. 
Hill, Robert T.... 



Names. 



Occupations. 



Geologist 

Assistant geologist 

do 

Paleontologio assistant 



Salary. 



$2,700 

1,200 

900 

600 



In addition to the above, there was employed in this division during the field season 1 field 
assistant. 
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Oenazoie divinon (tf invertelmUe paXetmtology. 



Names. 



Dall, William H 

Stearns, Kobert E. C . 



Ocoapations. 



Paleontologist 
do 



Salary 



$2,00(1 
2,0(X1 



DIVISION OF PALEOBOTANY. 



Names. 



Oocapations. 



"Ward, Lester F 

Bayden, Edward E. 



Geologist 

Paleontologic draftsman. 



Salary 



$2, 0(H 
1, 2<K 



The following geologists, paleontolo^sts, and paleobotanists are employed from 
time to time for snort periods, as scientific experts, at the following rates : 



Names. 



Cook, George H 

Safford, James H 

Hall, James 

Newberry, John S . . . . 
Fontaine, William M. 



Occupations. 



Geologist 

Assistant geologist. 

Paleontologist 

do 

do 



Salary. 



$1,80C 

(*) 
3,60( 

2.0(K 



* No salary. 



DIVISION OF CHEMISTKY AND PHYSICS. 



Names. 



Clarkp, Frank W 
Goocn, Frank A . 



Bdlebrand, William F. 
Chatard, Thomas M . . . 
Whitfield, James E . . . . 

Riggs, Robert B 

Bams, Carl 

Hallock, William 



Occupations. 



Chemist 

do 

do 

Assistant chemist . 

do 

do 

Assistant geologist. 
do 



Salary 



$3,000 
2,000 
2,00€ 
1.500 
1,200 
1,000 
1,800 
1,600 



DIVISION OF STATISTICS. 



Names. 



Williams, Albert, Jr , 
Saborg, William A.. 
Ifiddleton, Jefierson. 



Occnpations. 



Geologist 

Assistant geologist 
Clerk 



Salary 



$2,406 

1,200 

903 
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SOXENTIPIO EXPERTS EMPLOYED BY THE GEOLOGICAL SURVEY FROM 

JUNE 30, 1883, TO SEPTEMBER 30, 1885. 

APPALACHIAN DIVISION OP GEOLOGY. 



Name. 


Deaignation. 


Period. 


Amount 


From— 1 To— 


paid. 


CalL K. SllBWorth 


Preparing Eeport on Fresh Water 

Shells of the Great Badin. 
Investigation and report on thin- 

olite. 
Observations on water*levol of 

Great Salt Lake. 
Observations at Garfield Landing, 

Lake Gaage. . 
Making thirty eight drawings of 

crystals ana sections of thinolite. 


July 19, 1884 ' 
Oct 21, 1884 , 
Dec. 8, 1884 
Oct. 1, 1884 i 
Aug. 22, 1884 




$31)0 00 


Dana. Edward 8 - - . - 




150 00 


D&nriB ThonuiA ^ . ^ . . ^ . 




15 00 


Do 


JuneSO, 1885 


9 00 


KiDf^rton. Jt TET- -r 


42 00 








CALIKOBNIA DIVISION OP GEOLOGY. 


Crai£. Thomaa 


Special services in mathematical 
physics, arising in field geology. 


Ayr. 27, 1885 




$50 00 










COLOBADO DIVISION OF GE 


OLOGY. 


Jirdinston. W. C 


Projecting, compiling, and draw- 
ing eight maps and one geologic 
section for report. 


July 2, 1883 


Sept 29, 1883 


$456 00 






MESOZOIC 


DIVISION OF invertebrat; 


B PALEONTOLOGY. 


Svder. J.P 


Preparation of paper for the Aja- 
nnal Eeport of the Director of 
the Survey. 


1 
Mar. 6,1884 


1 


$50 00 










GENERAL OPFIC 


E. 


HiiohooclL C. H 


Compiling and coloring geologic 
map. 

Preparing fifty-four drawings and 
twenty descriptions for same, 
also ten descriptions for mono- 
graph on "Lamellibranchiata." 

Preparing forty-two original 
drawin;;s and twenty original 
descriptions for monograph on 
" Gasteropoda." 

Preparing fifty-four drawings and 
twenty-four descriptions for 
same. 

Preparing ninetv-five drawings 
and twenty-five descriptions for 
same. 

Preparing ninety-seven drawings 
and twenty-seven descriptions 
for same. 

Preparing fiftj drawings and 
twenty descriptions for Gaster- 
opoda. 


Dec. 1, 1883 
Aug. 5.1884 

Oct. 27,1884 

Dec. 2, 1884 
Mar. 11, 1885 
July 15, 1885 
Sept. 25, 1885 


Jan. 12, 1884 . 


300 00 


Whitfield. B. P 


408 OO 


Do 




$284 00 


Bv 




348 00 


Do 




440 00 


Do 




464 00 


Do 




300 00 


\ 
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DIVISION OF MINING STATISTICS. 
Summary of expenditures of Division of Mining Statistics to July 1, 1885. 



Fiscal years. 



1882-'83.... 
1883-'84.... 
1884-'85.... 

Total 



Amoant. 



$0,780 13 
2,648 16 
7,689 71 



17, 117 99 



Cost of preparation of *' Mineral Resources of the United States'' [1882]. — Allotment /of 

fiscal year 1883-'83. 



Names. 



For what paid. 



C. Kirchhoff, jr 

Do 

John C. Smock 

Otto A. Moses 

F. E. Saward 

S. H. Stowell ....:.. 

W. P. Blake 

C.G.Yale 

John C. Wetmore. . 

J. £. Gi^nonx 

F. F. Cliisolm 

E. W. Hilgard 

M. C. Read 

E. A. Smith 

D.B.Huntley 

J. M. Swank 

R. W. Raymond ... 
W.E. Hidden 

F. L. Clerc 

J. A. Walker 

C.W. Sweet 

J. Donglas, jr 

E. D. Peters, jr 

E. Daggett 

R. A. Keeler 

G. B. Chittenden . . . 

O, A. Atihbumer . . . 

E. Stahl 

D.T.Day 

C. O. Maillonx 

F. A. Wilber 

H. Degroot 

J. Perkins 

O. H. Hahn 

E. M. Parkman 

Yarions persons — 

Albert Williams, jr. 



Copper statistics 

Lead and zinc statistics 

Compilation of mineral localities 

Phosphate rock statistics 

Coal statistics 

Petroleum statistics 

Preparing chapte.r on nickel 

Pacific coast statistics (special agent) 

Compiling mining accidents 

Article on wet copper process 

Rocky Mountain statistics (special agent) 

Article on the Louisiana salt mines 

Article on Berea grit 

Article on Alabama iron ores 

Arizona and Utah mineral statistics (special agent) 

Iron and steel statistics 

Article on the divining rod. 

Articles on American emeralds and hiddenite 

Article on the zinc industry 

Graphite chapter 

Statistics of bricks, cement, lime, and gypsnm 

Article on copper metallurgy 

Article on roasting of copper ores — 

Article on Utah coalmines 

Statistics of mica, feldspar, &c 

Statistics of buhrstone, lithographic stone, corundum, copperas, 
bluestone, salt, &c. 

Anthracite statistics 

Compilation of mineral localities 

Statistics of manganese, chromium, and tungsten 

Article on electro-metallurgy 

Statistics of marls, clay, apatite, &c 

Miscellaneous mineral statistics 

Compiling mineral localities 

Article on lead smelting 

Type-writing (job) $95 70 

Clerical work (job) 760 63 

Periodicals and office furniture 184 02 

Salary, at $2,400 per annum 1,995 60 

Traveling expenses 171 78 

Total 



Amount 



$200 00 


150 00 


200 06 


100 00 


300 00 


200 00 


250 00 


200 00 


30 00 


40 00 


200 00 


35 00 


15 00 


25 00 


60 00 


800 00 


100 00 


25 00 


125 00 


100 00 


25 00 


86 40 


55 00 


40 00 


25 00 


• 125 00 


100 00 


20 00 


78 00 


33 00 


150 00 


80 00 


20 00 


80 00 



8,572 40 



3,207 78 



6,780 18 



Expenditures in fiscal year 1883-'84. 

[No allotment was made for the publication of a special report for the calendar year 1883, thongh 
work was continued with a view to issuing a report for the calendar years 1883 and 1884 together, av 
allotment of $8,000 for the fiscal year 1884-^85 having been arranged for. The following expenses werQ 
in connection with the proof-reading and distribution of the first report, routine offloe-work, and clasaif 
fioation of volcanic rocks.] 

Type-writing qob) $28 a 

Clerical work (job) 219 7# 

Sahiiy, Albert WiiliamBiJr 2,400 Of 

2,648 U 
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Cost of preparation of '■*■ Mineral Besonrcea of the United SiaieSy calendar years 1883 and 

ViSSA:'— Allotment for fiscal year 1884-'85. 



Names. 



For what paid. 



H. "W. Bes. 

W.C.Stnbbs 

P.A.WUber 

Do 

William Martyn... 

W. L. Dodley 

H. M. Howe 

KD. Peters, jr.... 

H. O. Hofman 

John Birkinbine . . . 

W.aJarboe 

H. M. Chance 

B. W. Hilgard 

K. W. Raymond... 

G.F.Kunz 

D. T.Day 

Do 

Do 

C. G.Tale 

J. A. Walker. .. .. 

P. Barnes 

&M.Buck 

F. P. Chisolm 

J. Dcmiiclas, Jr. 

C. KJrchhofl; jr. . . . 

Do 

Do 

W. Bredemeyer 

H.&Sproiill 

BLDe^root 

D.B. Huntley 

J*. H. Swank 

W.P.Blake 

C.K. Mills 

M.Benjamin 

J.D. Weeks 

Su C. Armstrong 

aSlStowell 

BbM.Parkman 

B. N.Noble 

J. C. Parker 

T.JL.Clacber 

W.B. Moses 

Albert Williams, jr 
W.B. Moses 



Article on lead Hlags 

Article on Alubania phosphates 

Statistics of clays, marls, apatite, and gypsam 

Kevising aud correcting manuscript 

Pyrites statist ics 

Article on iridium 

Article on copper snultiug (Bulletin 26) 

Article on Butte mines and works 

Article on load deHilverizing 

Article on blast furnace progress 

Natural gas statistics — 

Article on anthracite mining 

Article on asphaltum 

Article on raining law 

Statistics of preciouH stones 

Statistics of chi omium ami cobalt 

Statistics of fsldspar. manganese, phosphate rook, fertilizers, bro- 
mine, iodine, zirconium, and tungsten. 

Miscelliineous ntatisticn and revision of manuscript 

Pacific coast statiutics (special agent) 

Graphite stati8ti<s 

Steel industry of the United States (Bulletin 25) 

Article on coal mining in the Kanawha Valley 

Eocky Mountain statistics (special agent) 

A rticle on copper smelting in Arizona 

Copper Htatistics 

Lead and zinc statistics 

Revision of manuscript 

Collecting Utah statistics 

Statistics of building stone, cement, &c 

Statistics of borax, salt, &c 

Collecting Arizona statistics 

Iron and steel statistics 

Statistics of tin, nickel, and antimony 

Statistics of barytes, lit hographio stone, asbestns, &c 

Statistics of mineral paints 

Statistics of coke and glass materials 

Coal statistics 

Petroleum statistics ^ 



Amount. 


$80 00 


35 00 


150 00 


25 00 


75 00 


30 00 


250 00 


1U5 00 


55 00 


100 00 


l.-iO 00 


150 00 


50 00 


100 00 


100 00 


100 00 


200 00 



Type-writing (job) 1 $71 35 

Services as stenographer (job) 15 00 

Periodicals, direc^ries, mbber stamps. &c 860 25 

Pamphlet boxes 32 75 

Desk 78 00 

Salary 2,400 00 

Sundries 52 86 



Total 



6« 00 
300 00 

50 00 
150 00 

GO 00 
300 00 

40 00 

200 00 

250 00 

8 50 

40 00 

50 00 
100 00 

10 00 
300 00 
150 00 
120 00 

50 00 
200 00 
250 00 
200 00 



4, 679 50 



3, 010 21 



7, 689 71 



Mr. Herbert (referring to the tabulated statement relating to sci- 
entific experts). Please explain fully why each of the experts you have 
mentioned were employed. 

Major Powell. Mr." Ellsworth Call, who received $300 for prepar- 
ing a "Report on the Fresh Water Shells of the Great Basin'" in 1884. 
was employed because he had previously studied in that branch of 
science. There was in the Geological Survey no man who had made a 
specialty of that subject. Mr. Call had made it a specialty. He has 
since been employed by Professor Baird in the National Museum. 

Mr. Edward S. Dana was paid $150 for an investigation and report on 
tbinolite. Thinolite is a mineral found in very large quantities in many 
different localities, chiefly in Nevada, and Professor Dana was selected 
to report on this subject, as he had previously studied it, and was the 
only man in the United States at that time who was at once prepared 
to take it up. 

Mr. Thomas Dauris was paid $24 for observations on the level of the 
Great Salt Lake. He lived on the shore of the lake, and it, was more 
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economic to have him make the observatioDS than to send some person 
there. 

Mr. J. H. Emerton was paid $42 for making drawings of crystals and 
sections of thinolite. 

By Mr. Herbert : 

Q. You say he lived in New Haven ! 

A. Yes, sir. 

Q. What was his occupation! 

A. He was a microscopic draftsman. 

Q. You had no draftsman for that kind of work t 

A. The drawing of microscopic crystals is a specialty in which few 
persons engage. At that time such a draftsman was not in the em- 
ploy of the survey, and Mr. Emerton's services were necessary. More- 
over, the drawings were necessarily made under Mr. Dana's immediate 
supervision, and it was more economic to employ a draftsman in New 
Haveii than to transport one thither. 

Mr. Thomas Craig received $50 for special services in mathematical 
physics. 

Mr. Herbert. Who is Thomas Craig? 

A. He is associate professor of applied mathematics in Johns Hopkins 
University. Mr. Becker, who has charge of the work in California, de- 
sired to have certain mathematical propositions solved. He had a 
theory that referred to the origin of the curves of the volcanic slopes, 
and discussed this theory by mathematical methods. When it was sent 
to me I submitted it to Professor Newcomb, who recommended me to 
submit it to Professor Craig. 

Q. Why did you go in the first place to Professor Newcomb? 

A. Because Professor Newcomb is an eminent mathematician and 
physicist. Scientific work has been difi'erentiated into many specialties, 
and Professor Newcomb is a specialist in this field; but he was not paid 
for his services. 

Mr. Herbert. Why was Mr. Jirdinston employed? 

A. Mr. Emmons has charge of the work in Colorado and the Cteo- 
logical Survey had a sub-office in Denver. The work done by Mr. Jir- 
dinston could have been done in Washington had Mr. Emmons come to 
Washington to supervise it; but it would have been necessary to employ 
a man to do it here, and a man could be employed in Denver, Colo., as 
cheaply as in Washington, and the expense in bringing Mr. Emmons to 
Washington was saved. 

Major PovTELL continued : Mr. Eyder was engaged to prepare a paper 
for the annual report of the Survey, for which he was paid $50. In that 
report was a paper by Dr. White, one of the paleontologists of the Sur- 
vey, and the work of Mr. Kyder was supplemental to that of Dr. White. 

Mr. Whitfield has received various sums during the past two and a 
half years, and was engaged because he was a specialist in that class 
of fossils submitted to him. He is an emirient scholar, and one of the 
highest authorities in the world on that subject. 

In December, 1883, Prof. Charles H. Hitchcock, of Dartmouth Col- 
lege, was engaged to assist Mr. McGee, of the Geological Survey, in 
compiling a map of the United States representing the work of State 
and other geologists, in order to prepare a ''progress map," or a map 
showing all the work done up to date. Professor Hitchcock was an 
expert in this matter and had previously devoted a great deal of time to 
the subject, and several years ago published such a map; but it was 
not brought up to date, and much additional work was necessary. 

The list which I have given embraces all the experts who were em- 
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ployed ou the Geological Survey, and who have not received their ap- 
pointments from the Secretary otthe Interior. 

There are a few persons who have worked but a i)art of their time 
on the Geological Survey, but who 1 ave received appointments from 
the Secretary of the Interior to do such woi k as may be called for from 
time to time, and such persons are reported as eni])loy^s of the Survey 
in the Eegister. There are still others ; a very long list of persons em- 
ployed by the Geological Survey in the division of statistics. Th(^se 
men are scattered all over the United States, and many are paid small 
snms for collecting statistics and preparing material for the volume 
entitled ''The Mineral Resources of the United States." Their names 
have been tabulated above, and the sums paid to them charged to the 
cost of preparing the report on mineral resources for 1883 and 1884. 

By the Chairman : 

Q. What class of statistics ? 

A. Statistics of the production of mines. 

Q. What sums are expended per annum I 

A. A little over $7,000 ; to a large extent paid out in small amounts. 

Q. You have a regular salaried employ^ in charge of that division t 

A. Yes, sir. 

Q. What is he paid I 

A. Twenty-four hundred dollars. 

Q. Is that included in the $7,000 ! 

A. Yes, sir. 

By Mr. Herbert : 

Q. There was somewhere in your previous testimony quite a long list 
of persons given by you who were said to be employed to do work here 
and there for the Survey, and the inquiry was intended, I suppose, to 
reach that class of people ^ 

A. Yes, sir ; I think I enumerated quite a long list, and included in 
that list persons emf)loyed in collecting statistics, and I also included 
the persons employed under ai)pointment by the Secretar\^ when such 
persons did not give their whole time to the Survey. 

Q. I will ask you how Professor Marsh was employed f 

A. He is on the regular force, and is paid a salary of $4,000 a year. 
He devotes his entire time to the work, has a number of assistants, as 
I have previously set forth, and the work of himself and assistants is 
partly in the field and partly in the ofiBce. 

Q. Do you not employ here and there a number of professors, some- 
times from one college and sometimes from another, to do this bit of 
work and that bit of work f 

A. All of the persons employed have been ])ut upon one or the other 
of the lists which I have furnished. I do not include any person whose 
appointment was from the Secretary of the Interior on this list. 

Q. Major, I would like to get at this information: I want to know 
what persons you employ who are employed elsewhere than in your 
bureau, either professors in colleges or in other occupations. 

A. 1 will again enumerate those whose names occur on the list of 
regular employes, in such order as they come to my memory : Professor 
Hall, the State geologist of New York, has an ap))ointment ; he has 
done some work in systematizing the materials which relate to the geol- 
ogy of New York, but has received no pay therefor. Professor Cook, 
the State geologist of New Jersey, has an appointment by the Secretary 
in order that he may sign certain papers. He is engaged in the geo- 
logical survey of New Jersey, and he supervises certain work for the 
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Geological Survey of the United States, but receives no salary there- 
for. He certifies to the accounts of certain persons who work under 
him, and in order that such certification should be legal, it was neces- 
sary to give him an appointment, and for him to take the oath of office. 
Professor Shaler, of Harvard University, is also on the list, as I have 
previously explained. Professor Saftbrd, of Vanderbilt University, 
Kashville, Tenn., who was formerly State geologist of Tennessee, 
has received an appointment in the United States Geological Survey, to 
do a certain piece of work in that State with which he is familiar, and 
which can be done better and more economically by him than by any 
other person, but he has only fairly begun the work and has received no 
pay. 

Q. Prof. R. D. Irving has charge of the work on Lake Superior f 

A. Yes, sir. 

Q. Who is he ? 

A. He was originally on the survey of Wisconsin. 

Q. Is he permanently in the Geological Survey ! 

A. Yes, sir. 

Q. Have you enumerated all, now? 

A. Not all; Professor Newberry, of Columbia College, has an appoint- 
ment from the Secretary as a paleontologist of the Survey. His case is 
rather a peculiar one ; he receives a salary in Columbia College of $7,500, 
and he is oue of the most eminent geologists and paleontologists in the 
United States, or in the world. He has done much work for the Gov- 
ernment in former years, and he now has charge of certain work on pal- 
eontology for the Geological Survey, and he receives a salary for the 
days he is engaged in work at the rate of $3,600 per year ; but practi- 
cally that does not pay him for any time of his own. The facts in the 
case are these: He gives all of his time and uses his pay which he re- 
ceives from the U. S. Geological Survey to employ assistants, and to 
pay his own traveling expenses, so that the Government does not pay 
for his assistants and traveling expenses direct. 

Q. You name certain geologic parties made up of persons who take 
the field to do paleontology and paleobotany. Does the geologic party 
aid in the paleontologic work ? 

A. The geologic ])arties in the field collect fossils ; the fossils are 
turned over to the paleontologist to study. The geologists also collect 
minerals and rocks, and they aie turned over to the mineralogist or 
chemist for study. The geologists are not supposed to be expert in 
paleontology or paleobotany. But more than that, when localities 
containing fossils are found by geologists, the paleontologists some- 
times, if found necessary, go to these localities and collect fossils, as 
they are more expert in the connection of fossils than are the geologists 
themselves. 

Q. So that generally those who study and write upon paleontology 
and paleobotanv simply study up the objects which are brought in to 
them ? 

A. Yes, sir; except when they go out themselves to make fossil col 
lections. 

Q. That is frequent? 

A. Rather frequent. 

Q. And when they go, do they collect material for the geologists also? 

A. Yes, sir ; to some limited extent. 

Q. You were speaking awhile ago about a map ; have you completed 
a map of any part of tlie United States, and, if so, for what portion is 
it absolutely complete ? 
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A. The topography of a very large area is completed, say about 
650,000 square miles ; a geologic survey of large portions or the country 
is also completed. 

Q. Can you mention any portion that is completed ! 

A. Oh, yes, sir ; here is a geological map of the United States, so far 
as we know its geology. It is compiled, and exhibits what has been 
done by the United States and by State surveys, and persons studying 
geology under other auspices. Now, 1 should say that a large portion 
of the State of New York is well mapped, but the entire State of New 
York is not well mapped, and very much of the State of New York 
mast be re-examined in order that the geology be completed upon a 
proper topographic map. 

By the Chairman : 

Q. The work has been improperly done! 

A. The work has been incomplete, and is inaccurate in some respects. 

By Mr. Herbert : 

Q. I am not speaking about that; for instance, I want to know 
whether you have completed any map of any part of the United States 
so that you do not expect to do any more to it t Name some portion of 
the United States which you have thus completed. 

A. Some portions of Colorado, and some portions of Utah will not be 
re-examined, as the Survey is now organized and proceeding with its 
work. 

Q. Then these maps are completed t 

A. Yes, sir; they are practically complete, but not yet published; the 
materials are ready. 

Q. Have you completed and published any map t 

A. No, sir. 

Q. Not even a square mile ? 

A. Oh, yes, sir ^ as I have explained to the Commission, there are cer- 
tain districts requiring particular and elaborate study for certain reasons. 
Several maps of this kind have been published ; for instance, a map of 
the Comstock lode ; but of the general maps of the United States no 
fiheets have yet been published, although thirteen sheets have been en- 
graved; these are the sheets which I have presented before the Com- 
mission. 

Q. I see you have published on the Comstock lode about five 
books, have you not — you and those who preceded you in the work ! 

A. The Geological Survey has published one by Becker, one by 
Eliot Lord, and a short bulletin by Hague and Iddings; and Mr. 
King also worked in that district, and published on the Comstock lode 
in his report of the survey of the fortieth parallel. 

Q. Could not that work have been done just as well by an individual 
as by the Government ? 

A. I do not think that would have been done at all by individual 
enterprise; no individual has the plant for such an undertaking. 

Q. What plant did Becker have for his investigation and report upon 
the Comstock lode that a private individual could not have ? 

A. A laboratory was needed, and a number of specialists had to be 
combined in such a work, each one doing a particular branch of the 
work in which he was an expert. I have to recall this matter somewhat 
vaguely to my mind, for the work was not originally planned and ex- 
ecuted under my direction, but under the direction of my predecessor. 

Q. The report was made to you ? 

S. Mis. 82 44 
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A. Yes, sir. Let me say somethiDg aboat that work on the Ooinstock 
lode. The reason why so much has been done in the Comstock lode is 
this: Very often some particular locality is a key to the geologic struct- 
ure of a great district.' It chanced that the Comstock district was the 
key to the geology of a large area of country, and having worked out 
the structure of the geology of the Comstock district, the facts therein 
discovered can be used to great advantage elsewhere, just as it has 
happened that a locality in Canada was believed to be the key to the 
structure of the Archaean rocks of the Appalachian system, and some 
years ago the State geologist of North Carolina spent much time in 
Canada that he might work out the succession of rocks in that region 
and discover the principles that would lead to the classification of the 
rocks in North Carolina. Now, on the Comstock lode there are some 
200 miles of galleries and shafts and systematically worked galleries 
at various depths down to 2,100 and 2,200 feet below the surface, and 
a district of country thus honeycombed for mining purposes presented 
an opportunity for thorough and careful research which could not be 
made at the surface anywhere in that region of country ; the oppor- 
tunity was seized to study the structural geology in these workings, 
and the study of the Comstock lode has proved a very fertile source of 
information for a large district of country. 

Q. And is also a very fertile source of book-making ? 

A. Yes, sij* ; very much has been written upon the Comstock lode. 
There has been no piece of work done in the world of late years which 
has b^en more fertile in its results to economic geology and to struct- 
ural p*eology than the work done on the Comstock lode. 

Q. Now, please answer my question as to what plant Mr. Becker had 
in the work on tftiat lode that a private individual could not have had t 

A. By plant I meant the paleontologic and chemic laboratories nec- 
essary for the work, and also the group of expert assistants which was 
equaUy necessary. 

Q. How many men did he have t 

A. I do not at this moment remember definitely, as the work was not 
originally under my supervision ; but say about six persons engaged as 
experts. 

Q. The last work on that lode was by Eliot Lord ! 

A. Except the small bulletin by Hague and Iddings, yes, sir. 

Q. Was that under you ? 

A. No, sir. 

Q. That, as I understand it, in looking over it, is the history of that 
mining adventure, showing how it was discovered — by accident, and 
not by geologic research ! 

A. Yes, sir ; how it was developed. 

Q. And giving the history of the mining towns, etc. ! 

A. Yes, sir. 

Q. That was published by you ! 

A. Yes, sir. 

Q. What has that history to do with your work ? 

A. You make me do an unpleasant thing in calling upon me to crit- 
icize the work of my predecessor. 

Q. But, Major, I feel like criticising this work, and want to be sup- 
ported by the weight of your authority. 

A. I should not have inaugurated the work. 

Q. I do not understand you to have answered my question why pri- 
vate enterprise could not have done this work that the Government 
has done in examining, investigating, and reporting on the Comstock 
Jode. 
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A. I think that if the Government had not undertaken this work, no- 
body else would have done it ; no private individual could have afforded 
tbe expense necessary to have obtained the laboratories and combina- 
tion of men that was engaged on that work. If the Government had 
not done the work it would not have^been done, and if not doneatouce 
by the Government it would never have been done, for the galleries and 
shafts are, to a large extent, being abandoned and left to be closed up 
and become impassable by natural agencies, and it was necessary to 
enter the field of investigation just at the time it was done, and it would 
have been a great want of foresight not to have done the work at that 
time ; and eventually it would have cost a much larger sum to have ob- 
tained the same information of the general structure of that country by 
other means ; and, further, it is probable the surface work could not 
have been done in such a manner as to obtain the information which 
was obtained by studying the Comstock lode. In fact, it was substan- 
tial economy to the Government to make the survey as it did, because 
tbe geology of the district exhibited a vast system of workings which 
were the key to a very large district of country. 

Q. Is Captain Dutton an officer of the Geological Survey T 

A. Yes, sir. 

Q. What is the work in which he is engaged T 

A. He has charge of the volcanic division ^ he makes a special study 
of volcanic geology. 

Q. By what authority did yon send Captain Dutton to the Sandwich 
Islands to study the volcanic features 7 

A. I did not send him there. 

Q. Who sent him there 7 

A. The Smithsonian Institution. The captain, as the chairman will 
remember, is detailed as an assistant in the Geological Survey, under 
aathority of a specific statute. For many years the captain has been 
making a special study of volcanic geology, and as the volcanoes in the 
United States are extinct, I thought that Captain Dutton should visit 
some living volcanoes in order that he might more thoroughly under- 
stand this subject. The greatest living volcanoes in the world are in 
the Sandwich Islands, and I represented to Professor Baird, of the 
Smithsonian, that it was desirable to have Captain Dutton study these 
Uving volcanoes in order that he might apply the knowledge and prin- 
ciples gained there to the study of the extinct volcanoes in the (Jnited 
States, and especially of the Cascade Bange, to which work he was to 
be assigned. I requested that he should be paid for this work out of 
tbe funds of the Smithsonian Institution, as I had no authority to send 
him with funds appropriated for the Geological Survey. Professor 
Baird laid the matter before the Begents of the Smithsonian Institu- 
tion, and they provided means by which he could go, and paid his ex- 
penses. 

Q. Haa it been recently in contemplation to send Captain Dutton to 
Spain to study the quicksilver mines there 7 

A. IN'o, sir ; but Mr. Becker is engaged in studying quicksilver dis- 
tricts in California, which he has not completed, but when his work 
there is done, and he returns here, 1 shall probably ask the Smith- 
sonian Institution to aid me in sending Mr. Becker to Spain to study the 
quicksilver mines of that country. 

By Mr. Morgan : 

Q. Why not ask Congress to do it f 

A. Weil, ittakes agwddeal of time to present a matter of this kind 
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to Congress, and to make full explanations of the necessity for such a 
course, and I think that Professor Baird and the Regents of the Smith- 
sonian will at once see the value to science of sending Mr. Becker to 
study the mines of Almaden. which I believe have never been properly 
examined by scientific experts, and I have no doubt that such an exami- 
nation will throw much light upon the occurrence of quicksilver in this 
country. 

By Mr. Herbert : 

Q. Does it not occur to you that if there be any economic value in 
such a work as that, rich corporations, owning these quicksilver mines 
in America, would send a man on their own account f 

A. I think that the " rich corporations " of America would not be will- 
ing to send a man to Spain to study the quicksilverminesof that coun- 
try in order to throw light upon that subject for the purpose of pub- 
lishing it to the world. In fact, the owners of the quicksilver mines in 
California were at first averse to our entering them, being fearful that 
we might publish information which they wished to keep within their 
own knowledge exclusively ; but ultimately the superintendence of the 
mines fell into more intelligent hands, and permission to enter the mines 
was given, so that Mr. Becker and assistants not only examined the 
general geologic structure of the districts of country, but also the state 
of the mines themselves, in order to obtain the data necessary to a report 
on these districts, and some very interesting discoveries have been 
made by Mr. Becker in that country. In some of the districts the pro- 
cess of ore formation has been discovered, and in some of the mines ore 
is actually forming ; that is, there is a segregation of ore in several dis- 
tricts. 

Q. You recently published a monograph, I believe, on copper smelt- 
ing! 

A. Ko, sir; but I have recently published a short paper on this 
subject. 

Q. How much T 

A. About 100 pages. 

Q. You had a man engaged in the study of that question T 

A. Yes, sir. 

Q. And intend to publish the result of his labors t 

A. Yes, sir ; it has been published. 

Q. Is not that work that could be just as well done by individuals as 
by the Government f 

A. It could have been done by a private individual if he was willing to 
doit. 

Q. If it was worth doing, don't you think, or do you not think, that 
private individuals would do it? 

A. No, sir 'y the investigation and the publication was not intended 
to add to the wealth of some particular individual, but to the general 
knowledge of the people of the United States — the best method of re- 
ducing certain ores. 

Q. What relation has that to geology ; if geology embraced that sub- 
ject would it not just as well embrace watch -making T 

A. I think not. 

Q. Well, what is your reason? 

A. Copper ores are found in large quantities largely scattered through- 
out the United States, in many States and Territories. A very small 
per cent, of such ore is worked. The working of copper ore depends, 
to a very large extent, upon the method which has been discovered in 
reducing it, and the important question is, how can these ores, known 
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to exist in large qaantities, widely scattered — how can they be utilized 
so as to be made to pay T The people who have already established 
mining operations are informed on this subject, and go on to utilize the 
ores which they are workiug, but thousands, or tens of thousands, or 
hundreds of thousands, who own copper ores, do not understand how 
they can utilize them, and it is desired to give such people the latest and 
best information, and such information is usually attached to the sta- 
tistical volume 

Mr. Hebbebt (interrupting). I do not doubt the usefulness of your 
information, but the question is, why should the Geological Survey 
go into things of that kind, which do not seem to properly belong 
to it. Is not that one reas6n why the appropriations have so rapidly 
run up until you make an estimate of $650,000 for the Survey for the 
coming yearf You take in things that might be omitted. 

By the Ghaibman : 

Q. That comt- s out of your appropriation of $400,000, does it? 
A. Yes, sir. 

By Mr. Hebbebt : 

Q. Now, I want to get at the reasoning on which you justify the ex- 
pansion of your work in that direction. 

A. I am required by law to give the mineral resources of the country. 

By the Chairman : 

Q. The products? 

A. The products. 

Q. But the particular thing that I refer to is the short papers which 
show the progress made in metallurgy from year to year. 

A. I am speaking about the investigations in that line ; I suppose 
that they may cost from $1,500 to $2,000 annually. Those papers give, 
in connection with the statistics, a mass of information to the people 
which it is very desirable that they should have, and this volume is a 
very iwpular one in the United States. It has been reviewed by the 
press of the country everywhere, and the facts which have been gath- 
ered have been published to all of the i)eople of the country through 
the newGpapers. The information therein presented is spread broad- 
cast far beyond the range of the distribution of the book itself. The 
daily and weekly press have published these things, but especially the 
mining press. 

Mr. Hebbebt. The question is whether you have the authority to do 
this work ; if you have, you can em er, it seems to me, into anything 
else just as well, as, for instance, publishing works about watch-making 
or blacksmithing. I have no doubt about the interest taken in the 
work. 

By Mr. Moegan : 

Q. The process of eliminating the metal from the ore is what you 
have dwelt on in this little book ? 

A. Yes, sir. 

Q. What is the highest percentage of metal found in any ore, not 
speaking of native copper ? 

A. 1 would not like to answer that definitely from memory. 

Q. Would not 10 per cent, ore be rich f 

A. Yes, sir ; as an average taken from very many mines. 

Q. In the metallurgy of copper, the diflficuityis to extract the copper 
with reasonable expense f 

A. Yes, sir. 
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Q. Have you examined copper ores in the Territories of the United 
States? 

A. Yes, sir. 

Q. There are large tracts of ores throughout the country f 

A. Yes, sir; especially in the Territories. 

Q. That is what I supposed, or knew, in fact; then, for the benefit 
of the public, this would be valuable information, would it notf 

A. Yes, sir. 

Q. You give the most recent and improved processes of extracting 
this metal from copper ore f 

A. Yes, sir. 

Q. Have you undertaken to publish any methods in relation to iron"? 

A. To some extent. 

Q. Have you entered into an analysis of iron ores for the purpose of 
determining their availability in the manufacture of steel? 

A. Yes, sir ; especially has this been done that we might eventually 
map the steel ores of the United States ; that is, show their distribution 
throughout the country. 

Q. Some persons have instituted electrical tests for the purpose of de- 
termining the difference between steel and iron ; have you ever found 
any one who knows the distinction between iron and steel? 

A. Yes, that has been determined in the laboratory of the Geological 
Survey, and published in Bulletin No. 14. 

Q. Congress has appointed a commission to investigate that subject ; 
do you know whether the commission has resorted to your Survey for 
the purpose of determining that question? 

A. I have prepared a paper for that commission at its request. 

Q. And you have derived your information from your labors in the 
field and from chemical analyses in your laboratory ? 

A. Yes, sir. 

Q. That is an important matter, and I am glad the committee can 
get hold of it. There are large deposits of borax in the country, are 
there not ? 

A. Yes, sir. 

Q. Who discovered the process of the formation of borax ? 

A. I do not now remember. 

Q. Was he a member of your Survey ? 

A. It was a joint discovery; hardly the discovery of any one man; 
but the earlier discoveries in this country were made by members of 
the organization of the Geological Survey of California, and they have 
continued to the present time. 

Q. Have you not investigated the actual process of the crystallization ? 

A. Yes, sir. The general study of borax began with the study of 
the old lakes of the far West which I previously mentioned. 

Q. You came upon the fact that borax is in process of deposition in 
the United States ? 

A. Yes, sir. 

Q. So that practically the supply of borax is inexhaustible ? 

A. Yes, sir. 

Q. Is it not also true that the United States is one of the largest pro- 
ducers of borax in the world ? 

A. Yes, sir. 

Q. Will not these discoveries greatly reduce the price of borax ? 

A. I think so. 

Q. Have you not discovered in the Geological Survey that the soda 
found in the western country is in a state of preparation by act of 
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Dfttme, which takes from its cost of prodaction in a commercial way 
something like one-third t • 

A. That I believe is true. 

Q. In other words, yon have foand soda in the United States depos- 
ited by a natural process, and in such form that you have it at one- 
tbird the cost of soda found in Germany and other parts of the world t 

A. That is what I think we can say. 

Q. Have you any doubt about it f 

A. Practically none. 

Q. Are these areas large or small 7 

A. Very large. The whole area has not yet been traced out. 

<). How much has been traced out t 

A. Many thousand square miles. 

Q. And is it capable of extraction under the conditions I have 
named! 

A. Yes, sir ; in many localities. 

Q. Now as to the discoveries in petroleum. Has your Survey led to 
information anywhere in regard to new petroleum fields? 

A. To some extent new fields have been discovered, especially in 
Colorado. May I explain a little further t 

Mr. Morgan. Yes, go on. 

A. The quantities of petroleum in the United States are enormous, 
with no possibility of exhaustion within any reasonable length of time ; 
but the difficulty is that a very small per cent, of the petroleum can be 
used. 

Q. For what purpose t 

A. I am referring now to its utilization in making light. They do 
not yet know how to refine many of the petroleums, how to get them 
out of the crude state. 

Q. You say it may be used for light *? 

A. Yes, sir. It may be used for other purposes. It will probably be 
used for a great variety of purposes for which it ought to be refined ; 
and new methods for treating the oil must be discovered, as was the 
<}ase with iron ores, which, once unavailable, became useful by combin- 
ation with other ores, or in new metallurgical processes. Most of the 
petroleum is unavailable for the reason that methods for refining the 
crude material are not yet properly understood. 

Q. Let me ask you upon that point. I understand you to say that 
the quantity of petroleum in the United States is immense ? 

A. Yes, sir 5 that is true when we consider the country at large. 

Q. The geologic investigations being made, whether made by your 
survey or otherwise, I suppose will naturally lead to the discovery of 
those localities where petroleum can be made available through wells, 
or in some way ? 

A. Yes, sir. Large quantities of crude petroleum are known to ex- 
ist at and near the surface in the far West. 

Q. These discoveries, then, in that direction, are useful to the country f 

A. Yes, sir. 

Q. But you say that the difficulty is that our manufactories where it 
is used have not advanced to that stage where they can make them 
available ? 

A. Yes, sir. There is a very large body of crude petroleum that can- 
not yet be used. 

Q. You are referring to its use for light and lubrication ? 

A. Yes, sir. 

Q. These are the two main purposes for which it is now used. !N^ow, 
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suppose you could use it as economically as coal or other fuel, would 
that be important in this country? . 

A. It would be of the utmost importance. 

Q. When we get the art of using petroleum as it is now used in Eus- 
sia and Turkey, for instance, where they run ships across the Caspian 
Sea and where they run trains entirely with petroleum for fuel, then it 
will be useful to this country, will it not T 

A. Yes, sir; very. 

Q. Then it is to be hoped that we can find some process by which it 
can be made available f 

A. I expect that we can use petroleum for fuel in this country, and 
also use the waste products of its refinement in a great variety of chem- 
ical industries. 

Q. Who discovered the fact that we have great quantities of petro- 
leum? 

A. When we consider the United States at large, we may consider 
the discovery due to a great many persons. The great petroleum fields 
of California were discovered by some of the geological parties of the 
California survey. Some of the discoveries of the petroleum fields of 
Colorado were made by myself, and so on. 

Q. What I want to get at is whether geologic research is useful in 
developing the use of petroleum. 

A. Geologic research directly leads to the discovery of the petroleum 
fields, and the study of this petroleum in the laboratory of the Geolog- 
ical Survey leads to the discovery of methods by which crude petroleum 
may be refined. 

Q. Have you discovered any fertilizing substances f 

A. To some extent. 

Q. What are they ! 

A. Phosphates ; more in the Southern States than elsewhere. We 
have discovered pretty large deposits in Georgia, Florida, Alabama^ 
and Mississippi. 

Q. Have you discovered any nitrates in the West f 

A. Yes, sir; in some limited quantities. 

Q. Where have you discovered tbese nitrates f 

A. Chiefiy in the Green Eiver country, the Snake Eiver country, and 
in some of the mountains of Utah. 

Q. In the mountains or plains f 

A. In the mountains and bad lands. 

Q. Suppose there was a great supply of nitrates in the plains of the 
West, would you consider that was a valuable acquisition and source 
of wealth to the country II 

A. I would. 

Q. So you have felt encouraged in your geologic researches in the 
development which you have made in soda, borax, petroleum, and 
nitrates ? 

A. Yes, sir; in all of this except perhaps the nitrates. The discov- 
eries in that direction have been meager. 

Q. How about deposits of sulphur I 

A. Very large deposits of sulphur have been discovered. Some of 
them by myself personally. 

Q. Saltpeter and sulphur are the essential requisites for the manu- 
facture of gunpowder; that makes us independent on that score! 

A. Yes, sir. 

Q. Is it regarded by you as a matter of national importance that the 
nation should be able to manufacture its gunpowder at home 1 
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A. It is self-evident. 

Q. I am merely directing attention to it. How about the gold and 
silver f 

A. In relation to gold and silver I am not sure yet that any kind of 
investigations carried on by the Geological Survey have led to the dis- 
covery of gold and silver. In coal, iron, copper, petroleum, soda, and 
many other substances investigations of the Geological Survey are 
steadily working out practical results, but I do not feel assured that 
such practical results arise from our mvestigations relating to gold and 
silver, and yet we are discovering many facts which perhaps will event- 
ually lead to practical economic results. 

Q. I notice the attention of the Senate has been recently called to 
some sharp necessity for preserving the forests at the headwaters of 
the Missouri, and it is thought one of the reasous why that proposition 
has been brought forward (in fact, a bill has been brought forward by 
Senator Edmunds) is that the i)reservation of the forests is necessary 
to prevent the great inflow of water from the melting snows of the dif- 
ferent ranges of mountains there. Do you think it would be important, 
in connection with the i)roposition of preventing the rapid flow of the 
^waters into these streams, to extend the topography of that country 
so as to know how far the forests affect this question f 

A. As the topography extends over the country it maps that timber. 

Q. One other suggestion I wish to call your attention to, because I saw 
an allasion to it in a fcrmer paper of yours. You speak of the pos- 
sibility of relieving the Lower Mississippi of its surplus water, by di- 
verting the water after the snowftiU from the Upper Missouri and other 
tributaries of that country. Do you think there is likely to be a prac- 
tdcal outcome of that idea f 

A. Stenator, you touch me on a question in which 1 am very deeply 
interested. My judgment is that the only practical way of relieving 
the valley of the Mississippi, from Cairo to its mouth, of its flood is to 
take out the waters of the upper streams and use them in irrigation. 

Q. Now, have you inquired into the topography of the upper coun- 
try, the waters of the ^lissouri, for instance; have you a sufficient ac- 
quaintance with the general lay of the country to influence you to believe 
that such a scheme is practicable as an engineering project f 

A. I have no doubt of it. I can now show in a general way where 
all of this water can be taken and utilized in irrigation, and to a large 
extent I can show to what particular lands they must be taken ; and if 
we extend the topographic survey over that region as it has begun, we 
shall be able to show exactly where the water is to be taken out of the 
channels of the streams and spread over the ground in irrigation. 

Q. Instead of the water flowing out of the Gulf, your view is that it 
can be, by some practical engineering process, diverted and made to 
make crops f 

A. For every acre redeemed from the overflow in the South two acres 
on the great plains can be made fertile. 

Q. If this proposition is a correct one, then it occurs to me, and 1 will 
ask you if you concur in it, that taking the topography of that part of 
the United States by very exact methods would be a work of great 
public benefit not merely to those Territories in the way of increasing 
the value of the lands, but also of the lower part of the Mississippi 
river to prevent overflows ? 

A. I most fully concur. 

Q. You are willing to announce it to the world as your opinion as a 
geologist and scientist that there is a practicable way of diverting these 
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waters without detriment to any other part of the country, and to aid 
the irrigation of the lands there, at the same time relieving the burdens 
of the Lower Mississippi. 

A. I am thoroughly convinced of it; I have been studying the ques- 
tion for about fifteen years. 

By the Chairman : 

Q. Have you made any estimate of the probable cost of such diver- 
sion of the waters of the Upper Missouri?, 

A. The waters of each of the small tributaries must be diverted in 
detail. Each little stream must be taken out, because, to take out a 
great river implies great hydraulic works. The sources must be rieached. 
The small streams must be taken out and the cost will be reduced 
thereby very greatly. In relation to the cost, it must be said that it 
cannot be very definitely fixed without first preparing a plan necessary 
for the works therefor. But there is another method for obtaining an 
approximate cost. There has been much experience in this country in 
irrigation, and irrigation works of great magnitude have been con- 
structed in California, CTtah, and Colorado. The cost of such irrigation 
works is pretty well known, and their cost is usually reckoned in re- 
lation to the amount of country irrigated ; that is, it is said that it 
costs so much, whatever that amount may be, for the irrigation of land 
per acre. 

Now, in Utah, experience has shown that in the irrigation of 375,000 
acres the cost of the hydraulic works therefor has averaged about $6 
per acre, but varying from $1.50 to about $11 per acre. In California, 
where irrigating works have been established on a still greater scale, 
the cost per acre is somewhat less. 

By Mr. Morgan : 

Q. Have you ever examined those dams built across the Upper Mis- 
sissippi for the purpose of making reservoirs f 

A. No, sir; not in detail. 

Q. I suppose the Engineer's reports show the cost If 

A. Doubtless. 

Q. That would furnish a practical idea of the expense of damming ? 

A. It would furnish some valuable data relating to the construction 
of irrigating works. The greatest engineering problems in America are 
the protection of the flood plain of the Lower Mississippi from overflow 
and the redemi)tion of the great plains from their desert condition, and 
the two problems are practically one. But there is another problem of 
very great interest which the Geological Survey is attacking. I have 
already been questioned in relation to the geological survey under Pro- 
lessor Shaler, which is denominated the Division of Atlantic Coast 
Geology. The survey, as it has been developed up to the present time, 
exhibits the fact that an area about as large as that of the State of Penn- 
sylvania is now unutilized coast marsh, which can be redeemed by 
proper drainage. There can then be added to the agricultural lands of 
the United States all that large area of swamp lands, and the lands thus 
redeemed from tide water will have a fertility which is inexhaustible. 

Mr. Herbert. You have spoken, in reply to Senator Morgan, of the 
usefulness of the work under you, which, of course, is not denied. I 
think nobody denies the usefulness of geological investigations ; but 
have not these discoveries of which you have spoken been made by 
parties in the field, aided by the work in the laboratories here? 

A. Yes, sir. 
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Q. And all this topographic work, making maps, and book making, 
80 :^r as that is concerned, has simply been to illastrate and locate the 
discoveries which have been made by the parties in the field, so that, if 
the purpose of the Geological Survey be economic, and you are looking 
simply at economic results, a thorough geological reconnaissance con- 
nected with the necessary work in the laboratories would be sufficient 
or that purpose? 
A. I do not see that that conclusion can be reached. I think not. 
Q. Why, not 1 Perhaps I am wrong, but tell me why ? 
Major Powell. Why a geological reconnaissance is not as valuable 
as the survey we are now executing! 

Mr. Herbert. Perhaps I did not use the right word, but 1 mean 
SQch investigations as your parties have made, will they be sufficient, 
aided as they are here in the laboratory, without map making? 
A. No, sir. 
Q. Why! 

A. We could not discover without maps what we discover with them. 
Q. Why could you not T 

A. You ask me a technical question, and I must be pardoned if I use 
technical language in making reply. 
Mr. Herbert. Use as plain language as you can. 
A. In the first place, the facts discovered in the process of investiga- 
tion by the assistants of the Survey cannot be conveyed to the pub- 
lic without maps. It is the most thorough and economic method of 
publishing results, and it publishes the results not only to experts but 
to the body of the people at large. You ask me why. In order to make 
this clear a little explanation is necessary. The crust of the earth, or 
that i)ortion which can be studied by the geologist, is composed of geo- 
logic formations, as they are technically termed — that is, great sheets 
of rock. These sheets vary in thickness; one formation is thicker than 
another; the same formation is thicker in some i)laces than in others. 
And they also vary in mineral constitution. Some sheets are composed 
of certain minerals, others of different minerals, and so on. In a general 
way these formations have been spread over the surface of the earth by 
a variety of agencies. After having been thus spread over the surface 
of the earth they have been subject to distortion in various ways and 
have been more or less broken up, and portions have been destroyed — 
that is, taken away to form other formations in other districts of the 
country. This distortion is of a double nature: First, the formations 
have been fractured in vertical directions and displaced ; one portion of 
the formation may be lifted and another ]^ortion depressed, so that the 
formations are not continuous, but different portions lie at different alti- 
tudes. Again, they have been flexed, contorted, and bent in many ways, so 
that a geologic formation is not usually a plain sheet of rock, but a sheet 
which is broken, displaced, and tipped at diverse angles in divers re- 
gions. Kow, geologic deposits of value, the ores and minerals that are 
used for commercial purposes, sometimes belong to particular forma- 
tions. It is eminently so with coal ; it is also true with regard to other 
Taluable minerals. In order, therefore, to discover where the coal is 
to be found in some particular formation the sheet or stratum in which 
it is found must be traced. Because of the irregularities in its form it 
will in some districts appear at the surface, in others it will be found 
deeply underlying the surface, and in some districts the formation maj 
be found to have been carried away by atmospheric degradation. No\v , 
the irregularities of such formations can only be shown by the use of a 
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good geologic map, together with a series of geologic sections which 
serve to explain the map. 

Q. I understand perfectly well that he must have a map in order to 
show and understand himself the scientific relations of these various 
strata one to another, but must he also follow that up in order to show 
that there is coal in thfe region or iron in another region T 

A. Yes, sir. 

Q. In other words in order to follow the croppings of coal from place 
to place after discovering it he must make a map? 

A. Yes, sir. 

Q. But for the original discovery of coal it is not necessary to have a 
map; map-making comes afterwards H 

A. Yes, the map is necessary for the original discovery of the coal 
for most regions of the earth. Since the geological formation in w^hich 
coal may be found is broken and distorted, as I have explained, in order 
to discover where this formation is underground it becomes necessary 
to plot the outcroppings of that formation upon an accurate map and to 
obtain the dips and strikes, and also to obtain the measurement of super- 
incumbent formations, i. e., their thickness, their dips and their strikes, 
that we may be able to say where the formation which holds the coal 
may be found beneath the surface. The determination of the position 
beneath the ground of a geological formation which is covered by other 
formations which appear at the surface is an induction resting upon 
thousands and thousands of facts which have to be plotted upon ac- 
curate maps before the relations and teachings of these facts may be 
known. The map is therefore necessary to the geologist as part of his 
means of investigation. It is necessary ])rimarily as an agency of dis- 
covery and after the discovery is made it becomes necessary in order to 
set forth the facts of the discovery.. 

I have indicated but one fiehl of reseatch in which the maps tliem- 
selves are necessary ; first, for the research itself, and, second, that the 
results of the research may be communicated to the public. But there 
are many other lines of research in which this same fact holds true. 
Throughout geologic surveys everywhere maps are necessary for sound, 
thorough work, and everywhere the same maps are necessary to publish 
the results of investigation to the world. 

Mr. Chairman, may I say just a word in relation to the practical eco- 
nomic results which flow from scientific research f There arc many in- 
vestigations that may not at first seem to lead to economic results, but 
which ultimately and indirectly are of importance even for economic 
purposes. The scientific man* especially the geologist, for reasons which 
I have heretofore set forth, has to do with a vast complexity of problems. 
To select a part of these probleius and work upon them may not lead 
to substantial results when other problems are neglected that have re- 
lation to the first. The whole body of research iu geology has a very 
important practical value, because geologic investigation reveals the 
wealth buried beneath the surface of the earth. Sound geologic con- 
clusions cannot be reached by following a few narrow lines of investi- 
gation, but all such lines of research must be followed that each may 
shed light upon the other. Unless this principle is fully recognized, a 
geologic survey might lead to conclusions of no value to the people at 
large, or conclusions might be reached so erroneous as to be mislead- 
ing. It, therefore, often happens that in determining to inaugurate in- 
vestigations in a particular line the one question asked is, "Are we likely 
thereby to discover facts that will shed light upon the general problems 
of geology?" feeling assured that ultimately all such research will be of 
economic value. 



STATEMENT BY THE DIBEOTOR OP THE GEOLOGICAL SUB- 

VBY. 

Maj. J. W. Powell, Director of the G-eological Survey, then appeared 
and continued his statement, as follows [reading] : 

Depabtment of the Intebiob, 
United States Geological Survey, 

Washington^ D. 0., December Sly 1885. 

Sib : I have the honor to acknowledge the receipt of the following 
letter : 

United States Senate, 
Washingtouy D, C, December 28, 1885. 

Sir : Will yoa please give as at your earliest convenience a statement showing, in 
detail and by item as well as the total, expenses incurred daring the quarter end- 
ing September 30, 1885, by the elevea employes, who, according to yoar testimony, 
oonstitate the New England section of topography. Ton will, of coarse, include ful 
expenses of transportation as well as of subsistence. The committee desires to see 
exactly how and for what the moneys are expended, and wish to be able to com- 

Eare the system you have adopted with that in practice in the Coast Survey. If yoo 
ave not all the accounts made out for the quarter ending September 30, 1885, you may 
substitute the quarter ending Jun'^ 30, 1885. 
Very truly yours, 

W. B. ALLISON, 

Chairman, 
Maj. J. W. Powell, 

Director of Geological Survey. 

In reply thereto I beg to make the following statement: 
The topographic party in Massachosetts, to which reference is made, 
was composed of twenty-eight persons. The eleven persons mentioned 
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in your letter were more permanent employes of the Survey. The sev- 
enteen were temporary laborers employed in the field. The twenty- 
eight persons were employed in parties of two or more in number, and 
Teachers were taken for the expenses of parties. For this reason it 
involved no more labor to set forth the expense of twenty-eight persons 
than it would of eleven. I have therefore made a schedule of aU ex- 
penses for the topographic work in Massachusetts for the quarter 
ending September 30, 18S5. 

The money was disbursed by two officers, Mr. Bodfish and Mr. Eftrl ; 
hence, two sets of schedules are made necessary. Mr. Bodfish paid 
subsistence in the field for 884| days, amounting to $1,064.75, and the 
average cost per day for subsistence was therefore $1.20. Mr. Karl 
paid subsistence for l,122f days, amounting to $1,335.95 ; the average 
cost per day for subsistence of parties by him, therefore, would be $1.19. 
Mr. Karl also paid subsistence for persons traveling longer distances 
on railroads, involving hotel bills in various cities, for fifteen days, 
amounting to $43.60, making an average of $2.90 p^r day. 
1 am, with great respect, your obedient servant, 

J. W. POWELL, 

Director. 

Hon. Wm. B. Allison, Chairman. 

Sdhedule of expeiuea incurred during the quarter ending September 30, 1885, &3f emploff4e of 
the U, 8. Creologioal Survey in Maseaohusette^ under the direction of Sumner R, Boiffieh, 
disbursing agent, and paid by the State of Massachusetts. 
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Schedule of field expenses incurred during Ike quarter ending ^temher 30, 1885, 5y 
ploy^ of the U, S. Geological Survey in MaesaohusettSf under the direAian of Ani 
Karl, diehureing agent, and paid hy the United States, 
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Schedule of salaries paid to employes of the U, S. Geological Survey in MassadhuscttSf dir*| 
ing the quarter ending September 30, 1885, hy the United States. 



Paid by— 



S.H.Bodfish. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 



Total. 

Anton Karl. 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do... 
Do.... 
Do.... 
Do.... 
Do.... 
Do... 
Do.... 
Do.... 
Do.... 



Total 

Grand total. 



Paid to— 



S.H.Bodfl8h 

Lawrence Thompson 

B H.Phillips 

H.L. Smyth 

W. J. Grambs 

E.B. Clark 

C.Arrick 

Van H. Manning, Jr . 

C.B. Hepburn 

M. T. Bums 

Charles C. Bassett . . . 



Anton Karl 

H.F. Walling 

Charles DUr 

Willard D. Johnson. .. 

E.W.F. Natter 

Pink S. George 

Fessenden N. Chase . . 
Greorge William Cook. 

Frederic Mason 

J. H.Jennings 

W.C. Brace 

F.S. Hunter 

B.Weilhart 

Bobert D. Cummin . . . 
William H. Lovell.... 
Charles H. Hewett — 

ElmerTowle — 

Charles C. Bassett — 



CompensaiHon. 



Yearly or 
monthly. 



Per annum. 

...do 

...do 

Per month.. 
— do 



...do 

...do 

...do 

...do 

...do 

Per annum.. 



$2,000 00 

900 00 

900 00 

6000 

50 00 

50 00 

. 50 00 

50 00 

50 00 

55 00 

840 00 



Per annum. 

...do 

...do 

...do 

...do 

Per month. 

...do 

...do 

...do 

Per annum. 
Per month. 

...do 

...do 

...do 

... do 

...do 

...do 

Per annum. 



Amount. 



2,000 00 

2,000 00 

1,200 00 

1,600 00 

1,200 00 

50 00 

60 00 

60 00 

40 00 

840 00 

50 00 

40 00 

40 00 

50 00 

45 00 

40 00 

40 00 

840 00 
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90oapiMaiion of aehedules of eamenaea incurred during the quarter ending September 30, 
I ' 1885y hji employes of the U, S. Geological Survey in Massachusetts. 



Paid by— 



Bodflsh 
Karl... 



I 



Total. 



sited States: 
Bodfish.... 
SUurl 



Total. 



Grand total. 



Sabsistence. 



Baya. 



ARU 

oovx 

1,1221 



2,007 



16 



15 



Amonnta. 



$1, 065 95 
1,335 05 



2,401 80 



43 60 



43 60 



2,0251 2,445 50 



Mean 
rates. 



$1 20 
1 19 



1 20 



290 



I. 



I 



$287 32 
664 43 



375 00 
240 23 



2 90 : 615 23 



at cS 

1^^ 



$91 75 
160 26 



951 76 I 252 00 



10 00 



10 00 



1 21 I 1, 566 98 I 262 00 



9 

■♦a 
cB 

(h'S 

611 



$2, 121 60 
3,838 81 



$1, 445 02 
2,160 63 



3,605^5 



2,496 60 
8,632 64 



5, 460 41 6. 129 24 



5,460 41 9,734 89 



By the Ghaibman : 

Q. Yoa have condensed that statement all you could, major f 

A. I could have condensed it more, but then it would not have given 

le full information for which you called. 

Q. Does that table illustrate the expenditures of the several parties 
: in the field fairly f 

A. Yes. 

Q. Ton think it is a fair example of what your different parties are 
doing in the field, then f 

A. Yes } where those parties are subsisted by paying their bills in 
■tte field. In the far West and other portions of the country it is neces- 
sary to furnish them subsistence in kind ; that is to say, we give them 
rations. 

Q. But this is a fair example of the parties doing the interior work 
of the country! 
• A. Yes 5 wherever the assistants can board with the people. 

Q. You were doing no geological work there ? 
; • A. Yes, sir; but you asked for designated persons. 

f: By Mr. Hebbebt : 

Q. Were you doing any geological work in Massachusetts ? 

A. Yes, sir. 

Q. Is that referred to here ? 

A. No, sir; but I have given a little more than you asked forj you 
36ked for the expenses of 11 men j the accounts of the 11 men are 
[ndxed up with 17 others, and I have given the expenses of the whole 
inamber; that is, of 28 men. 

Q. Are these 11 men of higher grade than the other 17 men that you 
"bsve included! 

A. Yes, sir. 
. Q. Then, would not the allowances of these 11 men have been more 
per capita than the allowance of the 28 f 

A. Not in the least. In the Geological Survey actual expenses are 
paid, as I have set forth. The dinner of a laborer at $40 a month costs 
the same as the dinner of a geologist, who receives $4,000 a year. For 
the same length of time, in the same district of country, the cost of sub- 
sistence must be the same for each man of a party, regardless of rank. 
The allowance of actual expenses for subsistence is not considered a 
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part of a man's salary, and bears no relation to the rank of the person 
receiving the allowance. 

By Mr. Mob^an : 

Q. Why was that triangalation deflected at the foot of the Appa- 
lachian chain t 

A. The dite for the belt of geodetic figures was selected, because in 
the Appalachian Mountains elevated peaks are presented most favorable 
to such a triangulation. It runs, as you see, from the northeast to the 
southwest, following the trend of the mountains. On reaching the foot 
of the mountain system a belt of figures was run from that point west- 
ward to the Mississippi River, at Memphis. Now, there had previously 
been run a triangulation along the Mississippi Biver from Cairo to its 
mouth. This was a weak system of triangulation, intended not for geo- 
detic purposes, but for map-making purposes solely, and in order that 
any error might, be corrected, that the work might be checked, this 
main line of geodetic figures was run from the southern extremity of 
the Appalachians to Memphis. I believe this connecting line is yet 
unfinished. This main line along the Appalachian system is designed 
to connect with other weak lines along the coast. 

Q. On what line is it proposed to connect the lake system of trian- 
gulation f 

A. I do not know fully what the designs of the Coast Survey are; T 
think, though, that it is very apparent what ought to be done, and have 
no doubt that they intend to connect the belt of triangles extended by 
the lake survey from the foot of Lake Michigan southward with the 
transcontinental belt somewhere east of Saint Louis. 

Q. But they follow the high country ? 

A. Yes, sir. This line [indicating] will doubtless be connected here 
[indicating]. The system of triangulation about the lakes and south- 
ward does not seem to be shown on this map^ that is, the triangulation 
conducted by the Army engineers; if that were exhibited, the system 
would come out much more clearly. 

Q. I notice some has been done in Middle Tennessee ^ that has been 
done upon high ground also, has it not f 

A. That is upon high ground, too. Here [indicating] a line is started 
upon high ground and run out to the Ohio Kiver. 

By the Chaibman : 

Q. Was the survey of the Northwestern Lakes, so called^ made by 
the Armyt 
A. Yes, sir- 

Q. Is that a trigonometrical survey f 
A. Yes. 

Q. And the data of it is in the War Department t 
A. Yes; it is accessible to every one. 

By Mr. MoBGAN : 

Q. Is it also a geodetic survey? 

A. Yes; when there is enough done to connect it with other work, it 
will be a part of the geodetic survey f 
By the Chaibman : 

Q. No new survey would be required for the geodesy? 
A. No, sir ; it will constitute a part of the geodetic system. 
Q. I will ask you again ,in reference to the Northwestern Lakes; 
were they surveyed on trigonometrical principles? 
A. Yes. 
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Q. Kow, then, taking the data thas acquired and applying the Olarke 
fbnnola or value would be the method of connecting that with other 
geodetic surveys, woold it nott 

A. It woold be a part of it. 

Q. Would there be anything else required f 

A. There would be much more required. The work of geodesy now is 
to discover the minor deformations of the earth. The general form and 
size of the earth are known with a fair approximation to accuracy ; but 
geodesists are searching for a little greater accuracy in this respect. 
They are also searching for local inequalities or ddformations. The 
earth is not a symmetric figure^ the object is to discover the deformations 
by which it is rendered asymmetric. In order to do that, other instru- 
ments and methods are employed in addition to those mentioned by 
Mr. Golonna ; gravimetric determinations are made with a pendulum ; 
and most refined astronomic work now is also used; and very refined 
leveling is necessary. But further: This subject of geodesy, by which 
the form of the earth is learned, has come to be closely related to geol- 
ogy, which has to do with the coustitution of the earth, or, at least, with 
the constitution of its crust, so that, to some extent, at least, and doubt- 
less in the future to a greater extent, pendulum determinations have 
interest to the geologist, as well as to the geodesist. The surface of 
the earth, or rather the crust of the earth, seems to be in an isogravic 
condition. Suppose a circle were described on the surface of the earth, 
say 100 or 200 miles in diameter, which would represent the base of a 
cone, the apex of which should be at the center of the earth ; and sup- 
pose that the base of this cone should be situated in some mountain 
region. Then let another similar cone be considered, the base of which 
is in some valley, or at the surface of the sea. Now, it seems proba- 
ble that these cones 'would equal each other in weight, although the 
cone in the mountain region would be the higher. They would balance 
each other. 

By Mr. Hebbebt : 

Q. Do you mean to say that each of those cones ought to weigh the 
samef 

A. Precisely. Now, that is simply a working hypothesis used by some 
geodesists and many geologists. Beth classes of men are working to- 
gether ; they are trying to find whether it be true or not, and it matters 
not whether it be true or false, so that the facts themselves are discov- 
ered. This is certain, that the earth is not a symmetric figure, and the 
nature and extent of deformation is one of the subjects under investi- 
gation ; and while searching for the characteristics of the deformation, 
they are also searching for the origin of the deformation. Thus it is 
that the problem of geodesy has come to be something more than a 
question of the magnitude and shape of the earth ; it has also come to 
be a question of its constitution. The size, form, and constitution of 
the earth is a problem on which all lines of research in geodesy and 
geology converge. 

By Mr. Mobgan : 

Q. Of course about two-thirds of the surface is covered by the ocean t 
A. Yes, sir. The rock of the ocean areas seems to be heavier than 
the rock of the laud areas, and there are geologic and geodetic reasons 
for this supposition. The most profound and ultimate problem of ge- 
odesy is the last and greatest problem of geology. Now, this problem 
is of such vast interest that every nation of Europe is engaged in its 
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Bolntioii. Whatever disagreements may exist among European dipl 

mats, whatever straggles for supremacy, whatever questions relatin, 

to the extent of territory may agitate the rulers, there is one grea-f; 
scientific question upon which they are agreed, the importance of solv— 
ing the ultimate problem of geodesy and geology. In the presence o:f 
this question all international differences and jealousies disappear, and ^ 
for one purpose at least, Europe is but one state. In the interest of thiis 
one great scientific problem universal peace is declared. 

The Oommission took a recess until 2 o'clock p. m. 

The Oommission resumed its session at 2 o'clock p. m* 



Museum of Compabativb ZooLoaY, 

Cambridgey Mass.y December 3, 1885. 

Hon. H. A. Hebbebt, M. 0. : 

My Deab Sib : Keferring to your qaestioD that I should state what 
contributioDS the Coast Survey has made to zoology — 

I would state that in 1849, soon after Prof. L. Agassiz came to this 
country he was invited by Professor Bache, the Superintendent of the 
Ooast Survey, to join the United States Coast Survey schooner Bibb and 
to make some dredgings in the waters off Cape Cod.- Again, in 1851, he 
went to Florida, at the request of the Superintendent of the Coast Sur- 
vey, to examine the conditions of growth of the coral reefs of Florida, 
and to report upon the probable effect this would have upon the plac- 
ing of light-houses alpng the line of the growing reef. He was subse- 
quently interested In 1868 in the explorations regardlDg the physical 
conditions of the Gulf Stream, undertaken by the Coast Survey as 
early as 1845, which had been placed in charge of Mr. Pourtales in 
1867, and who made two cruises in vessels of the Coast Survey to ex- 
plore the depths of the gea in the channel between Key West and Flor- 
ida. The resiQts of Mr. Pourtales were of great scientific importance, 
and it was a great part owing to his publications and those of the 
Scandinavian naturalists interested in similar work that the English 
Government began the series of investigations of the physical and bio- 
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logical history of the seas, commenced with the Lightuing and Porcu- 
pine and culminating in the well-known Challenger expedition, which 
sailed in 1873 and was goue three years, exploring the Atlantic, Pacific, 
and Southern Oceans, and making numerous collections and taking a 
great number of observations in the regions they passed over. The 
English Government is now publishing at great cost the results of this 
expedition, no less than fourteen 4^ volumes having already been issued, 
and as many more will probably appear before the completion of the 
work. 

In 1871 the Coast Survey sent out the steamer Hassler from Boston 
to San Francisco, and Professor Agassiz and Mr^ Pourtales, with a sci- 
entific staff, were asked to accompany the vessel and undertake the solu- 
tion of the very problems, many of which have been subsequently so 
admirably solved by the Challenger. The Hassler expedition was not 
successful in accomplishing what had been expected of it. 

In 1877 Mr. Patterson, the Superintendent of the Coast Survey, in- 
vited me to take charge of the work formerly in charge of Mr. Pour- 
tales. This I consented to do on certain conditions, and during two 
winters and one summer (1880) the Blake was placed at my disposal for 
the exploration of the bottom of the Gulf of Mexico, of the Caribbean, 
and of the Atlantic coast of the United States. 

Very large ccdlections were brought together to illustrate the geology 
and biology of these districts, and the results have been partly pm)- 
lished, as explained to you in a former letter. The sciButific results of 
the Blake have proved of the greatest interest to geologists and biolo- 
gists, and I have no doubt the popular account of the trip, when it is 
issued, will prove the expedition to have been one of the most suggest- 
ive undertaken by the United States. 

The Coast Survey has only published one memoir on the Blake expe- 
dition by Lieutenant-Commander C. D. Sigsbee, IT. S. N., giving an ac- 
count of the equipment of the Blake. 

I think this covers the ground not touched upon in ray former letter. 
Yours, truly, 

A. AGASSIZ. 

HoN^H. A. Herbert to Professor Agassiz. 

Washington, D. C, November 27, 1886. 
Prof. A. Agassiz : 

Dear Sir : Permit me to thank you for yours and Professor New- 
comb's letters, both of which I shall consider very carefully. Availing 
myself of your kind offer to answer other questions, I beg to inquire 
whether in your opinion the work of the Geological Bureau could profit- 
ably be brought within proper bounds. To me it is very clear that 
Mujor Powell is transcending the rule you lay down, that Government 
ought not to do scientific work which can properly be accomplished by 
individual effort. For instance, I find that in 1867 Clarence King made 
an exhaustive examination of and published a large work about the 
Gomstock lode; that in 1877 he was followed by J. A. Church, under 
Wheeler, with a similar book ; that G. W, Becker, under Powell, wrote 
another exhaustive treatise on the same subject, complimenting Church 
by saying of him, '< His memoir contains a number of hypotheses which 
would x)OSsess great scientific importance if sufficient evidence in their 
&vor could be adduced." To me it seems that private individuals might 
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do all tbi8 kind of work, lu like luanner, as I underHtand, Zerkel, in 
1875, published a book on the collections of the explorations of the 
fortieth parallel. Major Powell seems to have considered that the Gov- 
ernment had not published works enough about the Gomstock lode, so 
in 1883 he had Elliot Lord to t)ublish another book (451 pages), in which 
the same lode is treated from the standpoint of the historiographer^ 
Government thus giving an interesting narrative of what had been ac- 
complished by private enterx)rise, the wonderful results of an accidental 
discovery, &c. I would be obliged if you would let me know how and 
where to draw a line that would lop off some of this kind of work. 

Again, is it necessary that a geological survey of the United States 
should go at all into paleontology! You will find, on pages 20 and 27 
of the testimony taken before the Commission, M«jor Powell's letter. 
Please examine it, and let me know whether in your opinion everything 
he reports himself doin^ is essential. For myself, I am free to confess 
that if no part of all this can ) ossibly be dispensed with, and if the 
people must be taxed for the maintenance of all that machinery to com- 
plete the geological survey now being prosecuted, the time has come 
when Congress ought to consider seriously whether it ought not to 
abolish the whole survey. Please tell me also whether you deem it im- 
perative that the Government geologist should do topography f An 
answer at your very earliest convenience will greatly oblige. 
Yours, very respectfully, 

HILARY A. HERBERT. 

Professor Agassiz to Hon. H. A Hebbebt. 

Museum op Comparative Zoology, 

Cambridge^ Mass., December 2, 1885. 

Hon. H. A. Hebbert, M. C, 

Washington : 

My Dear Sir: In replj- to yours of the 27th November, the points 
you make in regard to the economic work done by King and Powell on 
the Comstock lode are well taken, and I should in my former letter have 
referred to this subject. Private individuals have learned nothing from 
the works you refer to, and the scope of the investigation on mining in- 
dustries of Comstock, Eureka, and Leadville, are all such as seem to me to 
fall within the limits of individual investigation. It will always be pos- 
sible for specialists to write such memoirs, and if they are properly qual- 
ified, they will find no difficulty in having access to all the information 
obtained by Government officials of the Geological Survey. There is 
no more reason why the Government should publish a history of the min- 
ing enterprises of the country than that they should publish a his- 
tory of manufacturing processes. All that is the province of private his- 
torians. 

In fact, I do not see why men of science should ask more than other 
branches of knowledge, literature, fine arts, &c., beyond the limitations 
I had suggested of Government assistance. There ts no end to that 
kind of interesting documents which the heads of bureaus could get 
printed at Government expense, and which very few individuals or so- 
cle ties would print, even had they the means at their command. The 
methods of publication adopted by the various bureaus, the mode of dis- 
tribution, the size of the editions, are wasteful and extravagant. Editions 
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niiiuing into the thousands and teus of thousands aro often published, 
and there are not five hundred people or institutions whom they will do 
any good, or to whom such pure scientific publications can be of any 
seiTice. 

As regards the paleontology : That is just one of the things which 
private individuals and learned societies can do Just as well as Govern- 
ment. They will do it cheaper. There are always in the different 
universities plenty of people who will be too thankful to do such work 
for the sake of doing it, and who will manage to get the gist of their 
results published by scientific societies to which they belong. 

The material collected by the Blake and U. S. Coast Survey ves- 
sels at various times since 1867 to date has all been published by this 
museum at no expense to the Government. There have appeared thus 
far what represents 14 vols. 4°, with many plates, and 3 vols. 80; and 
there still remain 1 vol. 8° and 2 4P to publish, the expense for which 
will not have been much less when completed than about $30,000. I 
am sure these publications would have cost Government, if done in 
usual bureau style, at least five or six times that amount. I inclose a 
marked list of the publications referring to Coast Survey material.* 

I have a written proposition from a former Superintendent of the 
Coast Survey offering to publish all this as appendices of the Coast Sur- 
vey reports at Government expense, all of which I respectfully declined 
to accept. 

It is an impossible thing to make a good geological map of the country 
without having as a groundwork a good topographical map of the coun- 
try. If the States are not willing to go to that expense, it seems 
plain that they do not wish the Government to go to that expense for 
them. 

I have just received from the Coast Survey Office the memorandum 
of the remarks I made informally to you regarding the geodetic work 
of the Coast Survey, which I will condense and send to Survey Office, 
requesting them to send you a copy. 



* The foUowing are the publications referring to Coast Survey material mentioned 
in the letter of Professor Agassiz : 

Bulletin. — Vol. I contains the following papers : 

No. 6. Contributions to the Fauna of the Gulf Stream at Great Depths. By L. F. de 
• Pourtal^s. pp. 18. Dec, 1867. 

No. 7. Do. Second series, pp. 22. Dec. 10, 1868. 

No. 9. Preliminary Report on the Echini and Starfishes dredged in deep water be- 
tween Cuba and the Florida Reef by L. F. do Pourtales. Prepared by 
Alexander Agassiz. pp. 56. Octo., 1869. 

No. 10. Preliminjfcry Report on the Ophiurid^ and AsTROPHYTiDiE dredged by L. F. 
de Pourtales. Prepared by Theodore Lyman, pp. 46. Nov., 1869. 

No. 11. List of the Crinoids obtained on the Coasts of Florida and Cuba in 1867, 1868, 
1869. By L. F. de Pourtales. pp. 4. November, 1869. 

No. 12. List of HOLOTHURiDiE dredged by L. F. de Pourtales. pp. 3. November, 1869. 

No. 13. Report upon the Deep-sea Dredgings during the Third Cruise of the U. S. 
Coast Survey Steamer " Bibb." By Louis Agassiz. pp.24. November 16, 
1869. 

Vol. Ill contains the following : 

No. 2. Preliminajy Report on the Crustacea dredged by L.F. de Pourtales. Prepared 

by William Stimpson. Part I. pp. 52. Dec, 1870. 
No. 4. Directions for Dredging. Drawn up by L. F. de Pourtales. pp. 4. 
No. 5. Appendix to Preliminary Report on Echini. By Alexander Agassiz. . pp. 3. 

April, 1871. 
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I am prepariug a short note to go into the Nation in regard to all this 
Government business, which will represent, boiled down, my ideas as 
sent you in my letters and^conversation at Survey Office. 
Yours truly, 

A. AGA8SIZ. 

On ttiotion of Mr. Lowry, it was ordered that, the oral testimony be- 
fore the commission be now closed. 

Adjourned. 

Vol. Ill contains : 

No.l. BRACHiOPODSof the Straits of Florida. ByV^.H.Dall. pp.45. 2 Plates. May, 
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No. 3. A letter concerning Deep-sea Dredqikq addressed to Professor Peiroe. By 

Loais Agassiz. pp.5. December, 1871. 
No. 7. Interim Report on the Htdroids collected by L. F. de Poortal^. By George 
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Echini, by A. Agassiz. CoiMkLS and Crinoids, by L. F. de Pourtal^s. 
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No. 1. List of the Dredging Stations occupied by the U. S. C. S. Steamers " Corwin," 
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No. 3. Reports on the Results of Dredging under the Supervision of Alexander Agas- 
siz, in the Gulf of Mexico, 1877-78, by the U. S. C. S. Str. " Blake." Lieut. 
Commander C. D. Sigsbec, U. S N., commanding. V. General Conclusions 
from a Preliminary Examination of the Mollusca. By W. H. Dall. pp. 9. 
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No. 4. Report on the Results of Dredging, by the U. S. C. S. Str. " Blake." VL Re- 
port on the Corals and Antipatharia. By L. F. de Pourtal^s. pp. 26. :) 
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No. 8. Letter No. 4 to C. P. Patterson, Supt. U. S. Coast Survey, on the Dredging 
Operations of the U. 8. C. 8. Str. *• Blake," Commander Bartlett, U. S. N., 
during the sammer of 1880. By A. Agassiz. pp. 8. Se])tember, 1880. 

No. 9. Reports on the Resnlts of Dredging by the U. S. C. S. Str. ** Blake." VIL De- 
scription of a Gravitating Trap for obtaining Specimens of Animal Life 
from intermedial ocean Depths. By Lieut. Commander C. D. Sigsbee, U. 8. 
N. pp.4. 1 Plate. September, 1880. 
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Report on the Pychnogonida. By E. B. Wilson, pp. 18. 5 Plates. March, 
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D^seription sommaire des Esp^ces nouvelles d'Asteriee. Par E. Perrier. 
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No. 2. Reports on the Results of Dredging by the U. S. C. S. Str. " Blake." XV. 
Preliminary reports on the Mollusca. By W. H. Dall. pp. 112. Decem- 
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" Fish Hawk " in 1880-^82. By A. E. Verrill. pp. 72. SPlates. July, 1883. 
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Washington, D. C, Saturday^ January 30, 1886. 

The Joint Gommissiou met pursuant to call of the chairman. All 
the members present. 

The chairman laid before the Commission the following letter, 
received from Maj. John W. Powell, Director of the Geological Survey, 
in response to inquiries of the Joint Commission, which was ordered to 
be printed in the record: 

letter of professor powell. 

Department of the Interior, 
United States Geological Survey, 

Washington^ D. C, January 25, 1886. 

Sir : I have the honor to acknowledge the receipt of the following 

letter : 

U. S. Senate, 
Room of the Committee on Appropriations, 

January C, 1886. 

Sir : I am directed by the Hon. WiHiam B. Allison, chairman of the Joint Com- 
mission on the Government Surveys, to request that you will kindly furnish the Com* 
mission a statement respecting the twenty -four scientific assistants provided for the 
Geological Survey by tne sundry civil appropriation act for the fiscal year 1885, giv- 
ing the name of each of said assistants, his occupation or duty, where employed, 
amount paid for salary, and amount paid for board^ the amount paid for board to 
include all hotel bills and meals paid for while traveling, whether paid in the travel- 
ing voucher or otherwise, and ail other expenses of board or subsistence, the object 
being to ascertain how much in addition to salary has been paid each of these em- 
ploy^ to defray expenses of living. It may be necessary to oUtain this information 
from the vouchers themselves. 

Also, a similar statement respecting the persons employed under, and paid out of, 
the lump appropriation of (^386,000 for the Geological Survey for the fiscal year 1885, 
made by the above act, wherever a person has received compensation at $75 or over 
per month. 

These statements are desired in tabular form, if practicable, and as soon as they 
can be conveniently furnished. 
Very respestfuUy, 

THOMAS P. CLEAVES, 
Clerk to Joint Commission, 

Maj. J. W. Powell, 

Director of the U, S. Geological Survey, 

In reply to the above, I beg to submit the following statement and 
accompanying tables. 

Subsistence is paid in several different ways, which need to be dis- 
criminated to obtain a satisfactory understanding of cost. Employes 
traveling to and from their fields of work purchase meals en route, 
and subsistence of this sort is relatively expensive. All field assistants 
in the conduct of their work have to travel more or less. When a 
camping party is not organized, the field assistant is subsisted at hotels 
or at private houses. He may spend several days at the same place 
or he may change his stopping-place daily. He frequently purchases 
his dinner at some place different from the hotel where he passes the 
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night. If a cami)ing party is organized, the members are^ subsisted on 
rations, which are prepared by a camp cook. Therefore the cost of 
subsistence is computed under three heads: 

First. Single meals purchased en route. 

Second. Board, incbiding items of two or more meals, aud usually in- 
cluding lodging also. These are hotel bills, or the equivalent charges 
of private houses. A "day's board" always includes a lodging and 
three meals. 

Third. Rations. The computation here ordinarily includes only un- 
cooked provisions (in the Quaternary Division there were a few pur- 
chases of cooked provisions). 

.In ascertaining the cost of subsistence when rations are furnished, 
the wages paid to the cook and the cost of transi)ortation are not in- 
cluded. The cook is an extra hand for many other purposes 5 aud it is 
impossible to discriminate the cost of his services as cook from the cost 
of his other services. In like manner, transportation is necessary for 
instruments and other camp equipage, and it is impossible to discrimi- 
nate the cost of transportation of rations from the cost of other trans- 
portation. 

The ration, like the other forms of subsistence, is not an emolument or 
accessory compensation for services. The regulations limit its amount, 
and the employ^ has no claim for any ration not actually consumed. 

The expenses of subsistence are paid only when parties are traveling, 
and hence away from their customary homes. 

A table has been prepared showing the amount of salary and the 
amount of subsistence of each kind allowed each of the 24 officers of the 
Survey whose salaries are enumerated in the sundry civil bill. 

A second table has been prepared showing the amount of salary or 
wages paid aud the amount of subsistence of each kind allowed to every 
one of the persons employed under the clause appropriating $386,o6o 
in the same bill whose salary was $75 per month or more, $900 per year 
or more, or $3 per day or more, during any part of the year. 

A third table has been prepared to exhibit the amount of salary or 
wages paid and subsistence of each kind allowed to every other employ^ 
of the Survey^not included in Tables I and II, such salaries and sub- 
sistence having been paid from the appropriation contained in the sun- 
dry civil bill. 

The three tables, therefore, exhibit the amount of salaries or wages 
paid, and the cost of subsistence furnished, of each kind, to every em- 
ploye of the Geological Survey (except the office force, provided for in 
the legislative appropriation bill) during the fiscal year included in the 
interrogatories. 

The information contained in the third table was not called for in the 
letter of the chairman, but waa furnished for the following reasons : 

First. It was necessary to examine all of the salary and subsistence 
vouchers taken during the fiscal year in order to extract therefrom tlie 
information called for. 

Second. The field work of the Geological Survey is to a large extent 
executed by parties, and in each party there are one or two persons re- 
ceiving salaries of $75 or more per month, and from two toflve persons 
receiving salaries of a less amount, and it is customary for the chief of 
the party to pay for the meals or board of the entire party, and thus 
the bills of those receiving the lower wages are included in the same 
vouchers with those receiving the higher salaries. 

Third. Eations are purchased for parties and are consumed by party 
messes, in which there is no discrimination as to rank or amount of 
salary paid. 
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For these reasous it involved but little additional labor to prepare 
the third table,' and by so doing more satisfactory information is con- 
veyed. 

On examination of the third table it will be seen that certain persons 
were furnished subsistence who received no compensation as Wages. 
Such persons performed volunteer services in pointing out town, county, 
and State lines, or in some cases that they might learn the use of in- 
struments and methods of surveying. 

The following is a recapitulation of the three tables thus described: 



S* 



Snbsistenoe. 



o 

1 ^ 



i 

B 



Meals 
en ronte. 



a^ a 

.9 Ol S 



♦a 

P 

d 

o 

a 



I. — ^Permanent force , 24 

II. — Temporary ! 
force, receiving i j i 

$75 per month or j ' 

over I 1481144,014 92, 106 

m. — Temporary . 
force, receiving i 
lees than $75 per I 
month ! 352 



$67, 477 50 19; 1. 238 $767 10 865) 



Aggregate. 



524 



2,75611,728 793,208) 



69,068 56 



280,560 98 



256 3. 703 



381 7,697 



1, 536 43 



4, 022 32 




a 
d 

© 



1, 7841 $2, 488 66 



6,904 2,481 52 



11, 031 



5, 640 6, 923 81 14, 294 5, 259 5921, 168 



9,714 18,441 07121,704 7,938 45:33,983 



9, 193 35 



13, 719 83 



25, 401 84 



Mean coet of meals en ronte $0 52 

Mean cost of board (per day) 1 38 

Mean cost of rations (1 ration = I day) 37 

A fourth table has been prepared, derived chiefly from the foregoing, 
to exhibit the cost of subsistence hy divisions in different portions of 
the United States. 

The mean cost per ration in this table by divisions is obtained by di- 
viding in every case the total expenditure by the total of rations ; and 
the total of rations is obtained by summing the periods for which the 
employes of the division were subsisted in the field. 

For comparative purposes there is added a column headed " Cost of 
ration at customary prices." These customary rates are obtained by 
ascertaining the prices from the purchase vouchers and combining these 
with the maximum quantities of the various articles included in the 
survey ration. 

It will be observed that the cost of ration at the customary local 
prices is always somewhat greater than the actual cost, as shown by 
the accounts. Usually the consumption of a field party is somewhat 
within the limit assigned by the regulations. This is due to several 
causes. First, the ration of the regulation is made ample to avoid in- 
pistice that would otherwise arise in special cases 5 second, in unsettled 
Countries game is frequently procured in large quantities ; third, articles 
of food not included in the regulation ration are sometimes purchased 
at private cost ; fourth, parties are sometimes entertained by hospitable 
citizens who are interested in their work ; and fifth, in the unsettled 
portions of the United States it sometimes hap))ens that the distances 
to be traversed by parties while away from bases of supplies are great; 
and economy in the cost of transportation is secured by dropping cer- 
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tain expensive, perishable, and bulky articles from the ration, and sub- 
stituting other articles in lieu thereof, e, p., fresh meat may be dropped 
and bacon substituted. 

It should also be noted that in unsettled districts purchases for pro- 
visions are necessarily made in advance for trips covering several 
weeks; and when such a period falls within two tiscal years, the con- 
sumption of one fiscal year is partially provided for by the purchases 
in the other. In two cases of this nature approximate apportionments 
are made, so that no substantial error arises therefrom. 

In the Division of Quaternary Geology the cost of ration is apparently 
excessive, being 56 cents. This is explained as follows : A small party 
in this division was subsisted a part of the time by being boarded, but 
part of the time excursions were made far away from human habita- 
tions, and under such circumstances cooked rations and canned rations 
were purchased for their use, but cooks were not employed. 

It will be observed in examining the fourth table that subsistence in 
the form of rations has been furnished to parties traveling in the far 
West and in the Appalachian Mountains, and in all other districts 
sparsely settled, while in !N"ew England and New Jersey and other re- 
gions thickly settled, subsistence in the form of board has been fur- 
nished. 

It should also be stated that rations have been purchased from 
the Commissary Department of the Army when this could be done 
advantageously; but to a large extent it is not economic to purchase 
rations for the employes of the Geological Survey in large quantities, 
as the additional cost through transportation would exceed the saving 
made through wholesale rates. 

There are certain persons in the Geological Survey whose salaries 
are paid under the authority of the legislative appropriation bill, and 
who have necessarily traveled on Government business during the year 
under consideration. The subsistence furnished such persons is set 
forth in Table V, which has been added in order that this statement 
may show all of the subsistence furnished to every member of the 
Survey. 

iifter the foregoing statement and accompanying tables had been 
prepared, the following telephonic message was received from the 
chairman of the Commission: 

Senate Corridor, January 23, 1886. 
To Prof. J. W. Powell, 

Director Geological Survey : 

Please stato, in your answer to inquiries made, if aUowances for subsistence, in any 
form, to parties employed in Washington, have been made while employed here. 

W. B. ALLISON. 

The following is the reply thereto: 

Ko person regularly employed in Washington has been furnished 
subsistence during the time so employed. 

Prof. T. C. Chamberlin, in charge of the Quaternary Division of Ge- 
ology, when he had his office in Beloit, Wis., was called to Washington 
for a conference with the Director, and his hotel bill while in Washing- 
ton was paid. The same is true with regard to Mr. Eaphael Piimpelly, 
in charge of the Archean Division of Geology, who was at work in New 
England ; Mr. Arnold Hague, who was at work in a laboratory in Kew 
York City furnished by the American Museum ; Mr. A. CD. Taylor, 
who was also a member of the Archean Division 5 and Mr. George F. 
Becker, who has charge of the work in California and has his office in 
the Gpvernment building at San Francisco. 
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Professor Rock wood, of Princeton College; Professor Davis, of Har- 
vard University; Professor White, of the University of West Virginia; 
and Professor Proctor, State geologist of Kentucky, visited Washing- 
ton dnriug the year, at the request of the Director, for conferences on 
methods of research, and their expenses while in Washington were 
paid. 

The following is a s(»hedule of all hotel bills paid in Washington dur- 
ing the fiscal year ending June 30, 1885 : 

Motel bills paid at iraahingtonf D. C, for board and lodging for members of the United 

States Geological Survey from July 1, 1884, to June 30, 1885. 



Persons. 



Hotel biUs. 



Dates. 



Aug. 27. 1884 
Aug. 28, 1884 
Sept. 11. 1884 



Chamberiin. T.C 

Do 

Do 

Do I Sept 11, 12, 1884 

Do Sept. 12, 1884 

Pmnpelly, Raphael i Sept 20, 1884 

Do ' Jan. 17. 18, 19, 1885. 

Do I Apr. 22, 23, 24, 1885. 

Hague, Arnold Oct 28-30, 1884 ... . 

Bockwood.C.G ! Nov. 21, 22, 1884 

Davis, W.M i Nov. 21, 22, 1884 

Whit©,1.0 

Taylor, A. 0*D 

Proctor, John R 

Becker, Gheorge F 

Do 

Do 



May 13, 1885. 
Mar. 19-21, 1885 
Jane 28-30, 1885 
Apr. 10-13, 1885 
Apr. 13-27, 1885 
May 3-13, 1885 . 



Time. ' Amonnt. 



Lodging . 
2 meals .. 
2 meals . . 
Lodging . 
1 meal . . . 

1 meal . . . 

2 days . . , 

3 days . . . 
2^ days . . 
1| days . , 
l| days . . 

1 day ... 
3 days . . 

2 days . 

3 days . . 
14 days . 
10 days . . 



$1 00 


1 80 


90 


1 50 


75 


1 25 


10 00 


15 00 


10 00 


7 00 


7 00 


. 2 50 


7 50 



9 00 
12 00 
49 00 
24 00 



160 20 



Hotel 



Saint James. 
Do. 



Wormley's. 

Do. 

Do. 
Ebbitt 

Do. 
National. 

Do. 
Ebbitt. 
Wormley's. 
Metropolitan Club. 
Weloker's. 



I beg to be indulged in the expression of the opinion that the exhibit 
made in the accompanying schedules demonstrates that the business of 
the Geological Survey has been transacted with all of the economy 
possible in an enterprise of the same magnitude even of a private 
character. 

I am, with great respect, your obedient servant, 

J. W. POWELL, 

Director. 
Hon. W. B. Allison, 

Chairma/nj &c. 
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Amounts paid to enipJoySs of the United Skvtes Oeologioal Survey for servie^a and ike OMft 

Juns 
I.— Permanent force. 



1 
2 
8 
4 
5 
« 
T 

» 

10 
11 
12 
18 
14 

15 
16 
17 
18 
19 



20 

21 
22 
28 
24 



Name. 



Bmployment. 



Brown, J. S 

Bodflsh, S. H 

Becker, G.F 

Ghamberlin, T. C. 

Clarke, F.W 

Cnrtis, J. S 

Emmons, S. F 

Gannett, Henry — 
Gilbert, G. K 



Hague, Arnold — 
Holmes, W.fl .... 
Hayden, F. V .... 
Hillebrand, W. F. 
Irving, B. D 



Geologist . . . . 
Topographer 
Geologist — 

do 

Chemist 

Geologist — 

do 

Geographer . 
Geologist 



...do 

...do 

...do 

Chemist*.. 
Geologist 



Karl, Anton 

Marsh, O.C 

Renshawe, John H . 
Shntt, George W . . . 
Thompson, Gilbert . 



Thompson, A. H 

Ward, Lester F. . 
Walling, H. F . . . 
Williams, A., jr . 
Walcott, C. D ... 



Topographer 

Paleontologist — 

Geographer 

General assistant . 
Geographer. 



Aggregate. 



. . . .do 

Paleontologist — 

Topographer 

Geologist 

Paleontologist — 



Salary. 



Where onployed. 



Rate. 



Time. 



District of Columbia . 

Massachusetts 

California 

Wisconsin and Iowa. 
D. C. and New Eng. . 
District of Colombia . 

Colorado 

D. C. and Mass ... 
D. C, Appal. Mts., 

andN.Mex. 
Yellowstone Park. . . 
District of Columbia . 

Montana 

Colorado 

Wis., Mich., and 

Minn. 

Massachusetts 

Connecticut 

Yellowstone Park. . . 
Va.,W.Va.,andD.C. 
Ga., Ala., Md., Ya., i 

W. Ya., Ky., and ' 

Tenn. , 

Ariz.,N.Mex.,Kan8., ; 

Mo., and Tex. 

D.C. and Dak 

D C. and Mass 

District of Columbia 
D. C, Yt., Ariz., and 

Tex. 



*|2,000 00 
*2,000 00 
*4,000 00 
*3,000 00 
*3, 000 00 
*3,000 00 
*4, 000 00 
*2, 700 00 
*4,000 00 

*4,000 00 
*2, 400 00 
*4, 000 00 
*2,000 00 
*2, 700 00 

*2, 000 00 
*4, 000 00 
*2, 600 00 
*3, 000 00 
*2, 500 00 



*2,500 00 

*2,000 00 
*2, 000 00 
''2,400 00 
*2, 000 00 



I 



ly 
ly 

ly 

}y 
ly 

11 m 

ly 
ly 
ly 
ly. 
ly- 



ly 

ly- 
ly- 
ly- 



Amount. 



$2,000 00 
2,000 00 
4,000 00 
3,000 00 
3,000 00 
3,000 00 
4,000 00 
2,700 00 
4,000 00 

4,000 00 
2,400 00 
4,000 00 
2,000 00 
2. 477 50 

2,000 00 
4,000 00 
2,500 00 
8,000 00 
2,500 00 



2,500 00 

2,000 00 
2,000 00 
2,400 00 
2,000 00 


67,477 60 



II. — Temporary force. 

[Beceiylng $75 or more per month.] 



1 
2 
3 



5 

6 

7 

8 

9 

10 

11 

12 



18 

14 

16 
18 

17 

18 

19 
20 



Ahem, J 

Atkins, J.D. 
Blair, H.B... 



Bieu, Morris 

Brodhead, Mark . . . 

Barbour, E. H 

Baur.G 

Blodgett, James H . 
Burnett, Charles A 
Blake, J. H 

Barus, Carl 

Christie, P. H 



Curtice, Cooper — 

Chatard,T.M 

Cromwell, B. L 

Chauvenet, W. M . . 

Cross, C. Whitman. 

Davis, W.M 



Dougherty, W. G 
Diller.J.g 



Topog. assistant . . 

Topographer 

Asst. topographer 

Topographer 

Clerk 

Asst. paleontolog't 

Collector 

Editor 

Clerk 

Asst. paleontolog't 

Asst. geologist 

Topographer 

Asst. paleontolog't 

Asst chemist 

Skilled laborer 

Asst. geologist — 

...do 

...do 



Carpenter 

Asst geologist. 



California 

District of Columbia 
Tenn. and D. C 



Yirginia and D. C . . . 

District of Columbia 

Connectieut 

...do 

District of Columbia 
...do 

Massachusetts 



District of Columbia 

Md.,Va.,W.Ya., Ky., 
Tenn., N. C, S. C, 
Ga., Ala., D.C. 

Tenn., N. Y., and D.C 

N.Y.,N.C., andD.C 

District of Columbia 
Wis., Mich., & Minn 

Cola and D.C 



Per 



Mass., N. Y., Wis., 

and Iowa. 
Yellowstone Park .. 
Colo., Cal-tOreg., N. 

M., and D. C. 

t Per month. 



C *$600 00> 
\ *000 005 



*$600 
*000 

n,2oo 
*coo 

*1,000 
*1, 400 
*1, 600 
*900 
*1,400 
*1,200 

tso 

t85 
1,800 
*1,200 
*1,800 
*1,600 
*1,800 
*1,800 



C 't80 m 
) t85 oof 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00? 

005 

00 



*720 00 

*000 00 

*1, 000 00 

*1, 500 00 

t3 00 

J5 00 

5 *1, 500 00 

) *1, 600 00 

:5 00 



4,600 



00 
00 



ly. 

27d 

ly- 
ly' 
ly 

9m 
9m 
11 m 

ly 
ly 

ly 

ly 



ly... 


ly... 

9d... 
42 d.. 


ly. .. 
17 d.. 


2d .. 
ly... 



$894 81 

89 01 

993 51 

1,596 73 

1,391 88 

900 00 

735 00 

1,647 40 
1,200 00 
1,800 00 

1, 795 16 

1,800 00 

807 06 

1,491 80 

27 00 
210 00 

1,695 91 

85 00 

800 
1,000 00 



X Per day. 
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r_. 9/ tubsittenoe of such employ^ while traveling and in the field, during the fiscal year ending 
^* 30,1885. • 

I. — Permanent force. 



. 






Suhaistence. 










1 Meals en route. 


Boftrd. 


Rations. 


Total. 




1 KvBiber. 


Amount. 


Bays. 


Amonnt. 


Komber. 


Amonnt 


Days. 


Amount.. 




1 : 
















1 

2 
3 


871 


$139 94 

67 55 
71 17 
18 50 
12 75 
18 00 

68 90 
44 65 

33 75 


60 

80i 

68 

20^ 

14j 

28A 
61 


$67 12 

189 75 

145 78 

44 50 

26 50 

900 

41 75 

56 45 

24 50 






183 
112 
111} 
28* 
19^ 
56 
4l| 
91} 

174A 


$207 06 

257 30 

216 95 

68 00 

89 25 

45 28 

105 65 

124 02 

118 83 


95 






180 






4 


28 






5 


17 






5 


22 

78 


46 


$i8 28 


T 

8 


78 
44 


39 
153 


22 92 
55 08 


10 
11 


28 

A 

89 


22 25 

1 50 

12 55 

35 60 


15i 

2 

23 

90i 


51 50 
250 

58 00 

14148 


35 


16 16 


1« 

42 
112^ 


89 91 

400 

74 04 

176 98 


18 


12 


3 49 


14 
15 








Itt 


44 

18 


36 75 

887 

24 14 

86 00 


16i 
98* 

66i 


39 50 

142 92 

64 78 

126 15 


89 


30 84 


119 

104i 

89 

199i 


107 09 
151 79 
101 49 

250 15 


IT 
18 


48 

• 

99 


32 
100 


12 67 

38 00 


20 
21 


20 


9 18 


168^ 


237 16 






174tt 


246 34 


22 








23 


66 


50 15 


88| 


64 88 






60A 


115 08 


24 


. ^^ 








1,288 


757 10 

.ft 


865A 


1,534 22 


506 


197 84 


1,784A 


2,488 66 





II. — Temporary forck. 

[BeceiTing $75 or more per mouth.] 



•••.. 


10 


$6 75 


27} 


$55 50 


121 


$37 92 


152A 


$100 17 


1 
2 


•*-.. 


11 

6 


440 
3 75 


45} 
84 


45 98 
12 50 


84 
130 


38 27 
51 53 


. 133A 
140} 


83 65 

67 78 


3 

4 
5 


•• 
















• 


*«>........ 
















I 


















8 


^*a....... 
















9 


















10 




1 
48 

22 
81 


45 
25 50 

12 90 
19 75 










i 

lOli 

921 
49} 


45 
155 23 

139 28 
62 75 


11 




73* 

851 

39i 


125 02 

126 38 
48 00 


12 


4 71 


12 
13 








14 








1ft 




9 

88 

5 


6 75 

55 85 

285 






27 
60 


787 
23 84 


30 
109} 

2 

179| 


14 62 

135 04 

28 85 

72 
112 70 


16 




22 
15} 


56 25 
26 00 


17 

8 




2 

142 


72 
43 27 


19 




79 


58 00 


Hi 


16 43 


20 



S. Mis. 82 65 



16 OBOANIZATIOSS OP CERTAIN BUEEAtTS. 

Ast^antt paid to tmployit of the United Statet Geomgieal Sarxei/fariervioaniift* 
II. — Temporary force RSCBivns 
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t6it of aubHitence ofiudi employes while traveling and in thefteldt ^c— 'Continaed. 
|75 OR MORE PER MONTH— Contiuued. 



Subsistence. 




Meals en route. 


Board. 


RatloBS. 


Total 




Xnmber. 


Amount 


Bays. 


Amount. 


Number. 


Amount. 


Days. 


Amount. 




53 


$40 50 


6 


$20 50 


62 


$19 66 


751 


$80 66 


21 


25 


19 00 
12 05 






221 
138 


83 98 
49 54 


229i 
190H 


102 98 
138 78 


92 


17 


47i 


77 19 


M 


21 


15 00 


18i 


36 25 


121 


43 62 


146i 


94 87 


S4 


62 


39 85 


12A 


38 00 


168 


66 08 


1821 


132 93 


25 


11 


7 15 


»i 


25 75 






12 


32 90 


2« 

27 
28 








11 


8 25 
34 36 






92 
67 


36 56 
26 62 


95| 
116i 


44 81 
128 82 


47 


33| 


67 85 


29 


55 


81 85 


9 


25 00 


76 


80 19 


103| 


87 04 


90 

81 
92 


















20 


15 00 


13J 


29 25 


124 


44 82 


1441 


89 07 


11 


8 25 






158 


56 72 


161f 


64 97 


84 










1^ 


63 03 


166 


63 03 


8S 


12 


4 70 


fill 


80 43 


109 


42 96 


1741 


128 09 


8« 


27 


20 25 


i 

4 

173i 


1 60 






H 
97 

184A 


21 75 


S7 






16 00 
176 50 


98 
8 


82 23 
1 31 


48 23 
188 46 


S8 


22 


10 65 


89 


21 


987 


42i 


67 28 


135 


68 05 


185i' 


130 20 


40 


















41 


















42 


70 


19 80 


1282 
421 


136 20 






152A 
107A 


156 00 


4S 

44 


23 


15 00 


83 00 


57 


26 80 


128 30 


80 


15 00 


27i 


55 50 


145 
107 
170 

7 


44 04 
88 62 
64 60 

288 


182| 

107 

170 

122 


114 54 
38 52 
64 60 

140 06 


45 
4(1 










47 


18 


8 17 


109 


129 03 


48 


11 


3 12 


41 

If- 


7 25 






8A 
78A 


10 37 


49 


48 


33 15 


450 


62 


22 32 


69 97 


50 


















ftl 


15 


7 50 






70 


24 12 


75 


3162 


52 








53 
54 


2 


1 00 


I' 

122 

1 


850 00 
5 75 

154 64 
2 00 






169» 
163^ 


4 50 
6 75 

177 90 
77 83 








55 


8 
28 


6 30 
20 75 


45 
153 


16 96 
53 08 


56 

57 


2 


1 50 


117i 
222i 


240 65 






117H 
228i 


242 15 


58 
59 


18 


00 


240 48 






249 48 








00 
61 


























. 








62 


















63 
64 


48 


27 45 


3 


9 00 


. 68 


23 44 


87 


59 89 


173 


117 05 


37i 

1 


57 14 


142 


43 27 


237i 


217 46 


65 


6 


2 40 


u 


3 50 


73 


21 24 


76a: 


27 14 


66 


65 
18 


37 50 
11 75 


3U 

35 

1 

..........1 


50 25 

51 50 


67 

171 


26 62 
31 81 


lies 

212 


114 37 
95 06 


67 
69 



1 Salaried by War Department. 



> Salaried by Navy Department. 
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ORGANIZATIONS OF CERTAIN BUREAUS. 



Amounts paid to employ^ of the United States Geological Survey for services and ik$ 

II.— Temporary forck receivina 



Name. 



70 
71 

n 

78 
74 

75 

7tf 

77 

78 
7» 
80 
81 

82 
88 

8# 

85 

86 

87 I 

88 

8» 
1»0 
VI 

»2 

98 
tl4 



95 

96 

97 

98 

99 

100 

101 

102 

108 
104 
105 
106 
107 

108 



Malier, J. A 



McKiimey,It.C.. 

Manners, E. C. 

Melville, W. H . . 

Meyer, O 



Marcou, J. £. 



McGee.W J 

Merriam, W. N . . 

Middleton. J 

Meart,D.W 

Matter, £. W. F . . 

IC ell, Lewis 

>Ioerr, Albeit 

Noble, E.N 

Newberry, J. S — 

Oley, Charles .... 

Ohm, Hermann .. 
Pomeroy, A. M^.. 

Pearson, F. M 

Pumpelly, R 

Peters, W . J 

Pritcbett,H.S.... 

Putnam, £.T 

Peale,A.C 

Rizer,H.C 



Employment. 



Asst. topographer. 
.. do 



Asst. chemist 
. . do 



Ricksecker, E 

Raborg, W. A , 

Ridgway, J. L... ., 

Ritchie, J.P 

Rogers, A. M 

Riggs, R.B 

Rock wood, C.J*... 
Russell,!. C 



Starek,E 

SchoU, W. R. .\ 
Shaler, N. S . . . 
Salisbury, R. D 
Stone, G. H 

Scott, Amos . . . 



Field assistant — 
Asst. geologist . . . 

Geologist 

Asst. geologist 

Stenographer 

Field assistant . . 
AsAt. topographer . 

Topographer 

Asst. topographer 

Stenographer 

Paleontologist — 

Packer 

Skilled laborer . . 
Asst topographer. 

Topographer 

Geologist 

Asst. topographer. 
Astronomer 

Asst. geologist — 

Geologist 

Disbursing agent . 

Topographer 

Asst. geologist — 

Draughtsman 

Engineer 

Disbursing agent . 

Asst. chemist 

Geologist 

Asst. geologist — 



Clerk 

Draughtsman — 

Geologist 

Asst. geologist... 
do 

Packer 



109 i Stewart, E. D. 



110 

111 

112 

118 
114 

115 
116 

117 

118 
119 



Shumway, "W. A . . . 

Stuart, C.H 

Schlosser, M 

Steams, R. E. C 

Sayles, Ira 



Simpson, G.B. 
Todd,J.E .... 



Turner, H.W 

Taylor, A. O'D 

Thompson, L 

* Per annum. 



Teamster and 
packer. 

Topographer 

Packer 

Field assistant 

Paleontologist . . . 
Geologist 



Field assistant 

Asst. geologist . . 



.do 



SpL disbg. agent . . 
Asst topographer. 



Where employed. 



Salary. 



Rate. Time. Amount 



Arizona and D. C . 



|( ''$600 00 
•!) *900 00 

v..<«.dD.c !{ r^«! 

District of Columbia .1 *1, 500 00 
California I *1,800 00 

no m 



Connecticut... 
D. C. and N. Y 



D. C, Va., and Wis . 

Wis. and D.C 

District of Columbia. 

Wisconsin 

Massachusetts 

Ga.,Ala.,Tenn.,D.C. 
District of Columbia. 

do 

New York 

Wis., Mich., Sc Minn. 

District of Columbia 
Calil'omia 

Tenn. andD. C 

R. I. and Conn 

Kansas 

Mo. andKans 



R. I. and Conn 

Montana and D. C . . . 
Ariz., Tex., £ans., 
and D. C. 

CaL and D. C 



.do. 



District of Columbia 

...do 

Colorado 

District of Columbia 

N.J. andD. C 

Mich., D. C, N. C, 

and Va. 
District of Columbia 

...do 

N.J. and Mass 

Wis. and Iowa 

Colorado and Maine. 

Yellowstone Park . . . 
California 



CW. Va., Ky., and 
I Dist. Columbia. 
Yellowstone Park. . . 

Connecticut 

District of Columbia. 
W. Va., Tenn., and 

Dist. Columbia. 

New York 

Iowa, Dak., Minn., 

and Nebr. 

California 



t85 m 
*900 00^ 
*1, 000 oos 
5 *1, 200 00^ 
) *1, 600 OOj 
' *1, 200 00 
*900 00 
:4 00 
tiOO 00 
*1, 600 00 
'1,000 00 

:3 00 

*3, 600 00 
12 50? 
:3 25$ 
*900 00 
f76 00 
*1, 500 00/ 
*1, 600 00^ 
*4, 000 00 
-900 00 
tl50 00 
*1,500 00 
* 1,800 00 
*2, 000 00 
*1, 800,00 

C *900 00> 

1*1,200 005 

5 '800 OOt 

I *1, 200 005 

*900 00 

*1, 000 00 

*1, 500 00 

*900 00 



:iy - 



{ 



C Rhode Island and 
I Connecticut. 
Massachusetts 



a, 600 00 

:3 00 

V2 75 

tlO 00 

:5 00 

:5 00 

t75 00 

t85 00 

t60 00 

tUO 00 



5 *1, 200 00 

\ *1, 600 00 

t75 00 

5 t80 00) 

i t85 00( 

*2,000 00 

*2, 400 00 

:5 00 

:4 00 



ly... 
ly — 

10 m.. 
216 d.. 
ly.... 
o m — 



ly.... 

13d... 
19d.. 
190 d. 
82d... 
99d... 

^140d.. 
|317d.. 

ly... 

148 d.. 

9m... 

354 d.. 
ly.... 

30d... 
92 d... 



< *900 00 
\ *1, 200 00 
5 t6 00 
{ *1, 800 00 
t75 00 



t Per month. 



ly.... 

287 d.. 
68 d... 

J Per day. 



$895 12 

897 08 

1, 377 10 
1,800 00 

750 00 
998 40 

1, 593 47 

1,200 00 

824 20 

686 00 

1,035 48 

1, 552 16 

1,000 00 

15 00 

997 71 

142 25 

858 44 
101 59 

1, 598 36 

3, 836 91 
841 92 
750 00 

1,348 00 

2,000 00 
1«800 00 

1, 194 08 

1,193 46 

748 40 

600 50 

1,500 00 

225 00 



1,600 00 

39 00 

52 25 I 

1,900 00 

410 00 

495 00 

376 16 
955 89 

1, 593 47 

357 96 

750 00 

1,940 20 
2, 400 00 

150 00 
368 00 

1, 195 09 

1,50160 
167 50 
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wt of 8uh9i$ienoe of such employes while traveling and in the fields ^c. — Continued. 
|75 OR MORE PER MONTH— Con tinned. 



Salysistence. 


► 


Mealft 


1 
en route. 


Board. 


Rations. 


Total. 




Komber. 


Amount. 


Days. 


Amount. 


Number. 


Amount. 


Days. 


Amount. 




24 

4 


$19 25 
2 75 






131 
127 

• • m • • • 


$49 78 
50 16 


139 
130x'', 


$69 03 
55 41 


70 


2i 


$2 50 


7t 
7) 












• 






1% 


















74 


6 

76 

14 

5 

9 

10 

12 


525 

39 00 

7 70 
2 75 
4 80 
400 
660 


25 

51 

15J 

1 

53f 

119 

29l 


63 75 

159 50 

45 87 

1 50 

94 20 

149 52 

52 75 






27 

76i 

93A 

2| 

56} 

122} 

118| 


69 00 

198 50 

74 81 

4 25 

99 00 

153 52 

92 75 


75 






76 

n 

79 
7» 
80 
81 

sa 

88 
84 

8S 

86 

87 

88 
8ft 


73 


2124 










85 


83 40 














• 




















4 


125 










u 


1 25 










**•• •• • « • 








45 
125 


13 67 
49 12 


45 
146i 


13 67 

73 09 

112 55 
67 93 


U 

68 
18 


5 75 

85 55 
12 00 


174 

.3 


18 22 

27 00 
23 37 


74 


32 56 


91 


8 

40 
U6 

72 
20 


7 80 

33 79 
85 75 

• 

52 60 
15 25 


38i 

30 
89i 

21 


62 50 

90 25 
76 40 

40 50 




• 


414 

784 
12744 

187 
6f 


70 30 

140 20 
181 15 

136 37 
15 25 


92 


35 
50 

142 


16 16 
19 00 

43 27 


94 

95 
9tt 


•*•••• • « • • 










97 


















98 


**•• •« 
















99 
















too 


1 


.70 
1145 


4 


7 00 
83 75 






lll^ 


7 70 
116 80 


101 


18 


60 


21 60 


102 
lOS 


••■••• • • • • 


1 


i 








104 


9 


5 00 
17 85 
43 20 


35| 

4U 

1 


87 00 
63 12 
60 87 


1 


45i 

'^ 

139 

142 

824 
145 


92 00 

80 47 

104 07 

48 18 
43 29 

97 09 
52 20 


105 


40 




100 


85 


1 


107 




139 


48 18 
> 43 29 

1 

1 

\ 33 40 

52 20 

1 


108 










142 

i i« 

t 145 


109 


17 


5 20 


58i 


58 49 


110 
111 










112 










1 

. .... .••.i....- ........ 






\n 


41 


14 59 


186i 


169 34 


1 




2004 


183 93 


114 






1 




115 


7 

39 
8 


230 

19 10 

135 
36 65 


3i 

62i 

6 
34* 


6 00 

105 00 
13 50 


54 
286 

1 


30 34 

1 

53 20 

1 


60A 

3614 

7 
60A 


38 64 

177 30 

14 85 
80 72 


110 

117 
118 


76 


44 07 


1 




; 119 



1 Worked 3 days gratuitously. 

s Performed special work fi^tuitously. 



jO organizations of CEfiTAIN BUREAUS. 

Anoanti paid to entplogSio/ the United States Geological Stmeg for tenieet a»d tit 
II. — Temporary fORCE RKCEivisa 



Rate. Time. I Anu 



Wrighl, G. M,. 
Wilaon. H.M.. 



I TVsrd. CO... 
Wbitr, B.N.'. 
Waed.'W.H . 
WlUlBma, G. I 



, Topographer 
Geologiet.... 



'. Yeile¥rB(aDtF«rlt...i 

, Kew Jersey 

. CaliforniBimaU.C.. 



(Dai., Toon,. N.C., |i 



Whitinc,E,L„U,S 
C, andGeod. Snrr. 

■WUkioMni. E, irn- 
stgnr,S, •!,>'. 



....do 

PaJeoDtoloeist 

AsBl, cbemiel 

Aul.piJeaDtoloe'ti 
I Aast,10pographer. 

I Topogtapber 

PifldaHistast... . 



Cnlifoniia and D, C. 
UHtric "" " "" 



Wricbt,«,F,.. 



.; ABbt,tijpogTii.pber-l 
.!ABBlaiaiileeoloeist| 
- ■ Toppijrapbtr 



■720 Ml jg 
•I, 000 0»1 '" " 

rd 00 zed. 



1,12100 
£27 11 
78 00 



> Bolniated, but not uluied on ncni-worklDg itiye. 

III.— Temporary force. 

IB«celTiiig leoB than $T!> per montli.] 



— 


, 


ALU.,"™*., md T^' too 00 


52 3... 

71 d... 


!SS 


i 




S§^"--iH^^^"-" 


...do ! MO 00 


iBd.:: 

:i3£d.. 

185 d.. 


44Bn 

Z0B41 
18 07 
TISOI 

loe w 

23 7S 

ma 

SMH 






YeJ-SiliODilParlt.,' IM 00 
■■-'"' i "600 00 


Aplin.S.A AMt. topograph BC 




Aleiandsr, A BaromotrieoWr.. 

AdBiBa,NMhanB..;PMker 




ID 
11 


Ci.lirornUMaD,C-'j Jl^ JJ 
Ariiooa .... 165 00 
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O09t of suhnsietice of such employes while traveling and in the fields ^o. — Cod tinned. 
$75 OR MORE PER MONTH— Continued. 



Sabsistence. 




Mea]e 


1 en route. 


Board. 


Rations. 


Total. 




"SnmbeT. 


AmoQut. 


1 Days. 


Amount. 


Number. 


Amount. 

1 


Days. 


Amount. 






— ■- 1 
1 1 










120 


44 

9 


$34 75 
4 20 

27 10 

58 45 
7 05 

28 85 

24 75 

30 55 
15 50 


1 5* 

1 m 
1 

15i 

12J 
153i 


$13 50 

10 50 

11 41 

129 04 
4 00 

2 00 

13 00 

28 25 
307 49 


89 


$58 19 


134J 

166i 

178i 

103i 
160iJ 


$101 44 
14 70 

72 51 

187 49 
24 43 

85 93 

95 51 

89 50 
322 99 


121 
122 


41 
123 


112 


34 00 


12S 
124 


18 
37 

33 

48 
23 


46 
153 

152 

75 


13 38 
55 08 

57 76 

30 70 


12ft 
129 

127 

128 
129 








180 


4 


1 00 

24 75 

6 15 
3 00 

36 20 

2 00 

3 75 

5 95 







46 
153 


13 88 
55 08 


47i 
167J 

It 

146} 


14 38 
86 83 

6 15 

8 00 

206 95 
2 00 
5 00 

97 56 


ISl 


33 

7 




3* 


7 00 


1S2 
1S8 


4 


2 
651 


500 
170 75 


* 




1S4 


62 






ISft 


2 






189 


8 


1 
89 


1 25 
7145 






187 


20 


51 


20 16 


188 
189 


















140 


3 


1 50 
725 




\.... 






1 
941J 

334 
62i 
194i 


1 50 
79 94 

12 12 

126 92 
105 33 
132 03 


141 


8 

1 
1 


4i 


42 50 
12 12 


76 


30 19 


142 
148 


"***"""" "i 


334 


126 92 


144 


68 


31 70 
16 50 


•LI 


73 63 
63 12 


14ft 


21 


"" i46* 


52 41 


146 
147 


7 


450 


8 


8 61 


117 


46 00 


127i 


59 11 


148 


2,756 


■ 

1, 728 79 


3,208i 


4,983 04 


6,904 


2,481 52 


11.031i 


9,193 85 





' Salaried by United States Coast and Geodetic Survey. 



' Salaried by Navy Department. 



III. — Temporary force. 

[Receiving less than $75 per month.] 



3 
11 


$1 50 
6 40 


27} 
12i 

2 
1344 

6 


$55 50 
22 87 

3 00 
166 94 

7 23 


21 
54 


$3 91 
21 48 


49i 
69iJ 
2 
170i 
206f 
10 

aw, 

165 
68 

134| 

194^ 


$60 91 

50 75 

3 00 

215 84 

88 83 

3 46 

129 81 

59 24 
46 51 

104 08 

75 10 


1 
2 

s 




108 
14 


48 90 
656 


1 


4 




196 
10 

212 

165 
37 

89 

194 


75 04 
3 46 

73 47 

59 24 
11 39 

27 33 

74 10 


ft 
9 


43 


35 84 


7i 


20 50 


7 

H 








31 
39 


62 00 
1 00 


f» 


• •• 


20 


14 75 


10 
11 



62 OBGANIZATIONS OF CEBTMN BUBE1.0S. 

AmotMUpaid totrnployie of (Ai United Slates Geologieal Strvty forierviefaniSii 
III.— Tkhporakt roRCE RECumtfl 





"— 


..„.„.... 


Where employed. 


Salary. 




Bala. 


Time. 


.».. 


1) 


Aiidn>wi,S.H 

Atkliuoii.A 


SkUMUborer... 


Aril., K. M«.. V*.. 
MdD.C. 


■•Tatofi 


USd. 

(Md- 
ard.. 


roBll 






Wi.., Mloh.. and 
Minn. 


16 
IT 
IS 
IB 




Field aMiaWnt... 

....do 

.-.do-.- 


BiMtw!ck,T.A .... 

Bmi«.,B.E 

Baldwin, H.L 

Barbdnr.Jamoa.jr.. 


New Haven. Conn.. 
DiWHctofColnmbU 
MMtandD.C 


ISO 00 

-MDOoi 
-SOO 0*1 

fWOO 

moo 

130 UO 

•no ou 


343 d.- 
MOd- 

Er 

34Bd;: 

23 d'-'. 
SBd.. 

340 d.; 


:: 

676 71 
SO 01 

M5 3S 

am M 

5100 
48 06 
3UO0 
193 76 
IMT? 
MOD 
184*7 

118 81 
SOSES 

E32K 


^1 


Boy6, Herbert C- . . 
B-ulen. Ch««.C.... 




3« 


( CiUromia and Xe- 
i vada. 


? 


-■-.'lo 


Arla.andN\MBi.... 




gUSlEer" 




Boatri2ht,L.B 

Bli«kston,Edw'd... 








"if.'c^'acVandGa:: 


I 


...do 




BurpBtt, Jno. L 

B»™art,E.C 

Biaolibo™, D.W.E, 

Bo.vcB, Fred. U 

Bnimi, Hunnel 

Brown, wniiam .... 

b^"?:p:h:'.'.::::: 

Blaokbuni.E.M.... 
BirEB.K.A 

Bas8<;tt.C,C 

Boras, Frank 

Benweir,?) 

S%SS:::::; 
rife::::::: 

archBllA.L 


Field SiiaiMaiit ... 
Asat. topai^apber 

BaTsmetriuild.... 

Cook 


31 


W.Ta.,Kr.,andD.G 


DiatriclorColonibta. 


. I5S 00 llS(d. 


s? 






DistHcC of Columbia. 




85d::: 


saw 

138 88 
S38 8B 


44 

i 

*» 

GD 

!! 


DtaWclofColumbU 
■Wl8„Micb.«ndMo. 

Fla.,Uiu..an(lAlB-- 


Skilled laborer!..! 
Field aislstimt .. 

Tewp'j ualBtast . 

&I^- 


:« vo 

■(20 00 


jsjd:: 


144 DO 

303W 
, 7H)D0 
600 DO 
174 86 
134 W 

5M00 
45 48 
16 00 
53 08 
»4 00 
SOO 60 


DistiictDfCalDiobiit. 


'm m 1 Mid" 

130 00 1 48 d... 

11;: 


Ta.iuidD.C 




Diatrint ^Colainbta . 


"§w^::;:; 




Is 


..-do 


roou'E.-W 

ranch, Crtnb 

lonil, Swift 

Cridw.J.N 

aS."i"y-::::: 

CiwkrelLJohn 

ChMo,D.E.... 


|fc::::::::: 






iuM 24d... 


88 70 










ISO 00 iwd.. 

•720 00 380 a:: 

•JSn OO 9 m . , . 


S59flO 

5£Sla 










Ari>. BndN.Mei — 
DiaLrkiofCoitunbia. 
.-.do 


!? 


Liborer ..,. 

*,.lJ^i.i..i:::. 


OK 
<9 






CootCWlesE 


FLoldMslst«)t..[ 
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<ost of suhnaienoe of smh employ4s while traveling and in the field, ^c. — Continued. 

LB8S THAN $75 PER MONTH— Coutinued. 









Subsistenee. 










Meak 


1 en roate. 


Board. 


Rations. 


Total. 




ITamber. 


Amoimt. 


Days. 


Amount. 


Number. 


Amount. 


Days. 


Amount. 




12 


$3 65 
14 91 


341 
444 


$50 66 
47 39 






88| 

60tt 
27 


$54 31 

62 30 

7 85 

3 50 


la 


50 






IS 
14 

IS 
16 

17 

18 
19 

ao 

at 
aa 
as 

24 
25 

a<i 

27 




27 


$7 85 


1 


50 


1 


3 00 








































21 
13 


15 20 
7 15 


i 

126i 
44 


175 

131 15 

21 67 
13 65 
27 37 

60 41 


153 


58 38 


160| 

130| 

224 

154 

103 
249 

24 

85 

32 

36 

31 
194 
1254 

105 
143 


75 28 
138 30 

21 57 

51 89 

52 93 

93 82 

37 08 
89 39 
9 12 
32 30 
12 16 
15 84 
11 13 
69 65 
49 62 
40 59 
48 17 
35 42 

3189 

45 02 


•«• •••••• ^ 






133 


38 24 
3 95 






7 


55* 

110 

103 

249 

24 


*■ 2161 

33 41 

37 08 
89 39 
9 12 
32 30 
12 16 
15 84 
11 13 
69 65 
49 37 

29 34 

30 38 
18 47 

3189 

48 27 






























85 
32 


28 

a9 

30 
31 

sa 

3S 
S4 
35 
36 

S7 

SS 

S9 

40 
41 

4a 

4S 
44 


















36 
31 
194 
125 
74 
77 
47 

105 

142 


















1 


25 

175 
5 00 
4 70 






4 

9 

1% 


12i 

^1 


950 
12 79 
12 25 






1 


1 75 










• 21 


19 56 






21 


19 56 










7 


2 05 


28| 


35 00 




, 


31A 


37 05 








10 


6 50 


H 


10 50 






6| 


17 00 








46 
46 




10 75 
112 94 

11 00 

8 75 


160^ 


34 35 

90 47 

133 26 






1654 
168A 

754 


45 10 
203 41 
144 26 

32 53 


297 






47 


24 






4§ 


19 


69 


23 78 


49 
50 








108 


30 92 
6 37 


168| 
5li 


239 22 
68 55 






204i 
554 
45 
6 
45 
10 


270 14 
74 92 
16 96 
2 26 
16 96 
12 50 


51 


13 




• 


52 




45 

6 

45 


16 96 

2 26 

16 96 


53 










54 










66 






10 


12 50 


56 










67 


















68 


4 


1 00 


i 


50 






22 

6 

105 

61 
162 


1 50 
7 58 

2 07 
37 69 
21 90 
61 56 


69 




22 

6 

105 

61 
162 


7 58 

2 07 

37 69 

21 90 

61 56 


60 










61 










62 










63 






I 


64 










66 


















66 


8 
2 

12 


125 
56 

587 


10 


7 73 
2 85 

16 00 


110 
132 

100 


43 35 
51 99 

39 43 


11^ 
135} 

114 


52 33 
55 40 

61 30 


67 
68 

69 



1084 



1 
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Atnount8paid to employes of the United States Geological Survey for services and the- 

III.— Temporary force rbceivinc^ 



70 
71 
72 

7S 

74 
76 
7« 
77 

78 
7» 
80 
81 
82 
83 
84 
85 

86 

87 

88 

89 

»0 

91 
92 
93 
94 
95 
96 
97 
98 

99 

100 
101 
102 
108 
104 
105 
106 
107 
108 
109 

no 

111 
112 
118 
114 
115 
116 
117 
118 
119 
120 
121 
122 
128 
124 
125 
126 
127 
128 



Name. 



Cudlipp, M. A 
Cort, W.H.... 
Chase, F. N . . . 



Employment. 



Where employed. 



Field assistant. 

...do 

...do 



Cummins, R. D 



Copp, C. E 

Choate, C. D .... 

Crowe, Joseph B 

Chapman, B. H . 

Clark, E.B 

Covell, J. C 

Clarke, E. P 

Calvert, C. P.... 

ChUd8,A 

Callahan, E. D . . 

Cariboo. V 

Crisp, H 



do 



Messeitger. 
Laborer ... 



Chaney, S. C 
Clark, J. J .. 



Carter, Cassias 

Chase, H.S. (ensign, 

U.S.N.).» 
Caldwell, "Wm. A . . . 

Dunn,R.C 

Daniel, R. A 

Dunne, D.J* 

Dunn, D 

Dallas, C. P 

Day, Pleasant 

Dowens, Mike 

Everett, C.F 

Ervin, J.F 

Elliott, A.B 

Elkins, J. M 

Emmert, John W. . . 

Enigh, Jarvis 

Earle, G. G 

Erni, H 

Earchick, T 

Eagle, Spotted 

Flemmin^r, W 

Ford, S. W 

Frisbie, A. B 

French, G.H 

Fitchen, G 

Ford, J 

Fitzgerald, W. R . . . 
Famsworth, Joe . - . . 

Foot, S. A 

Freyhold, Felix 

Gib Doney, Lizzie G . 

Gallaher, T. K 

Graham, H. A 

Gorman, B 

Gilmore, H. N 

George, J. W 

Garlick.C.A 

Green, P. L 

George, P. S 

Green, Gassaway . . . 
Goyther, William. .. 

* Per annum. 



Skilled laborer — 

Asst topographer 

Rodman 

Barom. observer . . 

Asst. chemist 

Draughtsman 

Laborer 

Draughtsman — 

Packer ..x 

Field assistant ... 



W. Va.,Ky.,andD. C . 

Massachusetts 

...do 



Salary. 



Rate. Time. 



Cal., Nev., Mass 

District of Columbia. 

....do 

...do 

Ariz, and N. Mex — 

Mass. and D. C 

West Virginia 

Wisconsin 

District of Columbia. 

Ala. and Miss 

District of Colambia . 
Wis., Mich., & Minn. 
Minnesota 



Packer 



Teamster 

...do 

Topographer 



Packer and team- 
ster. 

Teamster 

Axman 

Field assistant 

...do 



California ! < 

Cal. &Oreg \i 

Colorado &Yel.Pk.. 
Yellowstone Park. . . 



California 



Tenn., Ga., and Va 

Texas 

Massachusetts 

do 



Laborer i District of Colambia. 



Packer 

Skilled miner 
Cook 



Wisconsin 

Mich., Wis., & Minn 
California 

Colo, and Nev 



Teamster 

....do 

...do 

....do 

....do 

Rodman 

Laborer ...'. 

do 

Guide 

Laborer 

Paleont. field asst . 

Laborer 

A sst. topographer. 

Janitor .«. 

Packer 

...do 

Cook 

Field assistant 

Asst. topographer. 
Barom. observer ... 

Laborer District of Columbia. 

Field assistant D. C. and Mass 

Carpenter , Yellowstone Park. . . 

Herder do 

Cook do 

Packer | Arizona 

Field assistant Texas 

do I Md.,Va.,W.Va.,D. C 

Cook ; Md.,Va., andW.Va. 

do ' West Virginia 

tPer month. 



Texas 

Virginia 

N. C., S. C, and Ga . 
Md., Va., and W.Va. 

New Jersey 

District of Columbia. 

Vermont 

Dakota 

District of Columbia. 

New York 

District of Columbia. 

C alif omia 

New York 

Ariz, and N. Mex 

Arizona 

..do 

W. Va.,Ky., and D.C. 

Massachusetts 

Virginia 



$t.'iO 00 
125 00 
t50 00 
t35 00 
t45 00 
tSO 00 
*480 00 
*600 00 

:2 m 

*600 00 

*600 00 

*720 00 

t40 00 

fl5 00 

:i 25 

12 75 

+50 

:2 00 
:2 00 
:2oo 

f40 00 
t50 00 
155 00 
155 00 
165 00 
t50 00 
t75 00 
:i 33i 



125 00 

130 00 

130 00 

:i 50 



:i 00 

}2 00 

:2 00 

155 00 

,155 00 

:i 50 

130 00 

140 00 

140 00 

140 00 

126 00 

*720 00 

:2 00 

U 00 

:i 25 

125 00 

*600 00 



33] d. 
12 d.. 
127 d. 

213 d 

75 d.. 
[359 d. 
235 d. 

ly... 

353 d. 
133 d. 
37^ d. 
6d... 
3d... 
fid... 
74id. 
3d... 

ai5d. 
[150 d. 
!l83d. 



Im... 

2m... 
49d... 
42 d... 



39 d... 
3d.... 
Ud... 
115 d.. 

[l89d.. 

150 d.. 
4m ... 
147 d.. 
8d.... 
124 d.. 
319 d.. 
lid... 
7d.... 
7d .. 
7 m ... 
ly.... 



18 75 
t55 00 
too 00 
155 00 
140 00 
*720 00 
115 00 

:i 35 
140 00 
150 00 
150 00 
150 00 
160 00 
t50 00 
150 00 
130 00 
130 00 



3m.. 
137 d. 
254d. 
144 d. 
348 d. 
128 d. 
48 d.. 
26 d.. 
231 d. 
31 d.. 
64 d.. 
26 d.. 
62 d.. 
343 d. 
ly... 
154 d. 
48 d.. 



Amo'unt. 



$545 16 

967 

208 06 

299 74 

99 57 

593 50 

388 00 

718 09 

451 61 

65 32 

46 88 

16 50 

1 56 

12 00 

148 59 

6 09 

184 33 
292 16 
314 64 



I 



25 00 

60 00 
48 88 
63 00 



39 00 

600 

850 

197 08 

295 71 

147 08 
160 00 
192 22 
10 66 
105 70 
628 97 
2 80 

7 00 

8 75 
175 00 
600 00 



26 25 
246 6L 
499 70 
259 04 
458 06 
250 54 

23 71 

35 10 
304 51 

50 00 
104 84 

41 86 
120 00 
564 50 
600 00 
151 19 

46 45 



* Pep day. 
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ooBt of auhsisience ofstuh employes tchile traveling and in the field, ^c. — Continued. 
LESS THAN $75 PER MOXTH — Continued. 



Subsistence. 



Meals en route. 




Kamber. 


Amount. 


Days. 


Amount. 


Number. 


Amount. 

• 


1 

Days. 


I 

Amount. 

1 


10 
9 


$3 45 

2 68 

3 00 

1 50 

1 


1 44 
110 
128i 


1 

i $36 67 

5 55 

156 84 

202 25 


74 


$29 34 


1 12U 

1 llli 

18li 


$69 46 
8 23 


4 


i 


! 


159 84 : 


2 


52 


15 95 


219 70 [ 

1 
1 




r*"*" 




• ••••• •••• ••• 




- 








i 


1 

1 










27 


19 50 
33 25 


t 


1 


145 


55 10 


154 
1621i 


74 60 
251 64 


68 


UOi 


218 39 








16 


5 25 


'" "i2i 


13 37 






ISA 


18 62 




i " [/ 




' 












» 










2 


75 




. 


73 


21 24 


73| 


21 99 











r 

1 




112 

142 

178 

105 

59 

1 
49 


34 16 

48 27 

88 37 

36 39 

14 29 

33 
17 59 


112 
145 

224A 
106J 
59 

61i 
49 


34 16 

48 27 

151 72 

38 89 

14 29 

45 49 
17 59 
63 88 
25 96 






3 
26} 

n 


5 00 

31 00 
2 50 


58 


32 35 






4 


1 50 


59 


43 60 






56i 
19| 


63 88 
25 96 






......... 


















3 


87 


3 


87" 






1 










•112 

120 

150 

116 

126 

5 


34 16 

36 44 

53 85 

45 70 

49 51 

2 00 


112 

150 

150 

122i 

137J 

107A 


34 16 

81 44 

53 85 

51 00 

60 24 

5 02 

132 66 




30 




45 00 


; 


6 

3 ' 
47 


1 35 

1 78 

1 52 

13 37 


4i 

1 
91| 


3 95 

900 

1 50 

119 29 








•" "" 




::;:::::;:;:::::::::: 






ii 


600 




"•• 


62 


21 36 


66|: 


27 36 




.......... 









1 






i:::::::::::::;:::::::::! 


•••••• ••••<.••••••••. ..*. 










' 








29 


*8 60 


29 


8 60 


' 






u 


2 50 


136 
254 
143 

85 


51*68 

.96 52 
54 30 
33 40 

. 


i37i' 

254 

1434 


54 18 
96 52 

55 30 
68 26 

107 36 










37} 
90 


1 00 

29 56 

104 56 


13 
3 


5 30 
280 




-- ... .1 . .. -. 




! i 


!!I.!!!!!!!!!!!--' --"i""- "-';-' " 


4 


2 95 




133ii 


149 88 






135i 
31 
64 
26 
62 

189A 
85i 

15U 
46| 


152 83 

10 74 

22 18 

9 01 




31 J 

64 

26 

62 
149 

77 
147 

39 


10 74 

22 18 
9 01 

23 56 
53 59 
30 20 
57 70 
15 32 


1 


















23 56 


20 
9 
3 
5 


13 75 
3 80 
1 40 
1 70 


33| 

P 


58 99 
9 12 
5 25 
550 


126 33 
43 12 i 
64 35 ; 

22 52 1 



70* 

71 

72 

7S 

74 

7ft 

76. 

77 

7& 

19 

80< 

81 

83 

8S 

84 

8ft 

86 

87 

88 

89 

90^ 

91 
92 
98 
94 
9ft 
96^ 
97 
98 

99 

100* 

101 

102 

108 

104 

105 

100. 

107 

108 

109 

110* 

111 

112 

118 

114 

lift 

110 

117 

118 

119 

12a 

121 

122 

128 

124 

12ft 

120 

127 

12& 



* Paid by Navy Department. 



* Kainy days deducted firom pay, bat not board. 
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ORGANIZATIONS OF CERTAIN BUREAUS. 



Amount* paid to employia of the United States Geological Survey for services and the 

III.— Temporary force receivino 



129 
180 
ISl 

183 

1S8 
184 

tS5 

186 

187 
188 
189 
140 
141 
142 
148 
144 
145 
146 
147 
148 
149 
150 
151 

152 

153 
154 

155 

156 
157 
158 
159 
160 
161 
162 
168 
164 
165 
166 

167 

168 

169 

170 

171 
172 
178 
174 
175 
176 
177 

178 

179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 



Name. 



Giesy, S.H 

Gore,C.B 

Gramba, W. J 

Garcia, C.W.F 

Guild. E.L... 

GrinneHW.L 

Grinnell, F. M 

Greene, J. "W 

Giziz, Jim 

Gibson, A. M 

Gibb, H 

Geddes, G. M 

Howell, D.J 

Harvey, C. H. 

He«8, w. Z 

Hehe,H 

Holman, Paul 

HolloweU.J.R 

Henderson, Nellie. . . 
Henderson, H. S. T. . 
Harrison, D. C ...-•. . 

Ilamblin, Beig 

Hooe, B. H 

Hackett, M 

Hepburn, C. B 

Hewett, C. H 



Hunter, F. S 

Hill, John E 

Hawkins, G. T 

Hendley, J. P 

Hermann, A... 

Hammond, A. McF. 

Hilton, Louisa 

Houeh, E. P 

Howe, C. W 

Howe, A. S ■ 

Hill, George 

Harvey, L , 

Howard, E. L 



Hodges, J. W. . 

Horse, Yellow , 

Irwin, H. T..., 

Jennings, J. H 
John, Hostin . . 
Johnson, J.M. 
Jake, Nav%jo.. 

Jensen, A 

Jones, A. C — 
Jake 



Jaques, J 

Jingibiss 

Jeflfiies,W.F 

Johnston, T. H 

Johnson, John 

Jackson, J. H 

Juan, Navajo Indian 
Jenkins, John . . ^ . . . 

Johnson, Nephi 

Kadorce, Peter 

Knerr, E. B 

King, Nick 

Kerr, R C 

Kelly, Arthur 

Key, J. J 



Employment. 



Field assistant. . . . 
...do 

Asst. topographer 

Fireman 

Driver 

Teamst€r 

Cook * 



Skilled laborer 

Packer 

Collector 

Asst 

Laborer 

Asst. topographer 
Barom. observer . . 

Cook 

Herder 

Asst. topographer 

Cook 

Barom. observer.. 
Asst. topographer 
Field assistant — 

Packer 

Field assistant 

Asst. topographer 

Field assistant — 
...do 

...do 

Odomet. record . . . 
Asst. topographer. 

Laborer 

Assistant 

Laborer 

...do 

Draughtsman 

Rodman 

Laboratory service 
Asst. topographer 
Copyist 

Laborer 



Office Janitor 

Guide 

Field assistant 

Asst. topographer 

Herder 

Packer 

Guide 

Cook...^ 

Janitor 

Driver , 



Draughtsman 

Packer 

Field assistant — 
Barom. observer.. 

Fireman 

Teamster 

Herder 

Teamster 

Packer 

... do 

Field assistant... 
Skilled miner .... 
Barom. assistant . 
Temporary assist 
Fiela assistant. . . 



Where employed. 



N.C.,S.C.,andGa.. 

Massachusetts 

— do , 



Dist. of Columbia. 

Iowa 

Virs 
lo 



ia. 



District of Columbia. 

Minnesota 

Alabama 

Connecticut 

District of Columbia. 
Mass., Ya., and D. C . 

Arizona 

Elans, and Mo 

Arizona 

Ariz., N. Mez., D. C . 
Yellowstone Park. . . 

....do 

California 

W.Va.,Ky.,andD.C 
Arizona and N. M. . . 
Virginia and D. C . . . 

.Va.,W.Va.,D.C.,Md 

Mass., Kans., & Mo . 
Massachusetts 



Salary. 



Rate. 



1$50 

t50 
*480 



< *480 00> 



00 
50 
00 
00< 
33! 



Time. 



67 d... 
5id... 
44 d... 

140 d.. 



Amount. 



.do 



New Jersey 

Missouii and Kansas 
District of Columbia. 

Connecticut 

.District of Columbia . 

...do 

...do 

Colorado 

.^.do 

New Jersey 

California 



t45 00 
t43 00 

'720 00 

12 50 

*2 00 

t50 00 

t50 00 

*600 00 

*720 00 

f 30 00 

t50 00 

J75 

*840 00 
t50 
t20 

:i 
too 

t55 
t40 

*eoo 

*720 
t60 
t40 

t40 

t39 
*720 
*480 

t65 
!1 

n 

:2 



C *600 00> 
\ *720 OOj 
. t60 00 
t40 00 
5 J150> 
\ t40 005 



00 

00 

50 

00 

00 

00 

00< 

00< 

00 

00 

5o; 
oo< 

00' 

00 

00 

00 

50 

25 

50 



District of Columbia. 

Colorado 

Dakota 

Virginia and D. C . . . 
Massachusetts 



Arizona and N. Mex. 

...do 

Arizona 

California 

Colorado 

Dakota 



New Jersey 

Michigan ,.. 

Massachusetts 

North Carolina 

District of Columbia . 

Arizona 

....do 

Texas 

Ai izona 

Minnesota 

Virginia 

Michigan 

Califomia 

Colorado 

Kansas 



.+" 
t65 

*720 

*480 

*600 

tlO 

n 



C *480 00^ 

I *600 OOS 

C tlO 00> 

) n 6oJ 



00 
00 
00 
OOi 

ooi 

OOJ 
50^ 



57 d... 
57 d... 

^293 a. 

3d.... 
2m... 
9m ... 
199d.. 
337 d.. 
95 d... 
48d... 
89d .. 
334 d.. 
27d... 
68d .. 

19 d... 
344d.. 
144 d.. 
352id. 

ly-.. 

171 d.. 
2m... 

98id.. 

119 d.. 
344 d.. 
ly.... 
9 m ... 
146 d.. 
98d... 

20 d... 



C t30 00) 
i t45 005 



t30 00< 

t45 00< 

*720 00' 

:75 

t55 00 
tl 60 

t50 00 
t5 00 



f 



t39 00 
t45 00 

:2 00 
t50 00 
t50 00 
*600 00 
t30 00 
t40 00 
t30 00 
t55 00 

t2 00 
t50 00 

:2 00 



t70 00 
t50 00 



23 d.. 
343 d. 

ly... 
ly... 

6m.. 



163 d.. 

ly 

36 d.. 
144 d.. 
126d.. 
35d... 
326 d.. 



52 d... 

27 d... 
146 d.. 
151i d. 
169 d.. 
31 d... 
84 d... 
49d... 
164 d.. 
30|d.. 
1 m ... 
lid... 



98 d.. 
102 d. 



$109 24 

825 

72 58 

185 70 



84 13 
84 13 

658 00 

6 00 
100 00 
450 00 
322 83 
663 27 
93 88 

79 03 
66 75 

767 70 

45 00 

44 51 

28 50 

679 35 

259 04 

429 02 

718 09 

280 26 

80 00 

136 25 

151 93 
678 67 
480 00 
585 00 
219 00 
122 50 
50 00 



46 00 
734 53 
720 00 

597 49 
52 50 



219 67 



00 
00 



720 

27 

259 04 

l)-9 00 

58 06 

53 75 



72 68 

54 00 
238 71 
247 58 
279 84 

30 00 
109 67 

48 38 
294 26 

61 00 

50 00 
3 50 



225 75 
106 93 



* Per annum. 



tPer month. 



iPer day. 



ORGANIZATIONS OF CEBTAIN BUBEAUS. 
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€0$i of subHstence of suck employes while traveling and in the field, i^o. — Continned. 
XE68 THAN $75 PER MONTH— CoD tinned. 





• 




Sabsistence. 








Meals en route. 


Board. 


Bations. 


TotsL 




Number. 


Amoaiit. 


Days. 


Amonnt. 


Number. 


Amount 


Days. 


Amount. 

$39 60 

760 

66 06 




9 
1 


$4 75 

50 

16 46 


13 

4 
30i 


$16 86 

7 00 

60 60 


46 


$18 00 


62 
43A 


129 
ISO 

m 

182 

ISS 
1S4 
18& 

isfi 


38 
















} 


1 50 
6 50 
6 60 






ul 


1 50 
30 46 
30 45 


1 

1 


26 
26 


53 
63 


28 70 
28 70 


















1ST 
188 


































ISI^ 


















140 


24 


12 23 


87 


148 60 

87 00 


45 
8 
48 
89 
283 
27 
68 


16 96 
8 04 

18 24 

88 82 

104 46 

972 

23 67 


48 

89 
307i 

27 

68 

16 
127i 

162A 

H 

107 
93A 


177 69 
90 04 
18 24 
33 82 

137 46 
9 72 
23 67 
16 12 
66 80 
66 30 

104 81 

96 67 

148 17 

60 CO 

900 

146 46 

61 63 


141 
142 
148 
144 








'■ 




33 


27 76 


18i 


5 25 


14ft 
140 
147 














16 
33 

39i 
25 

n 

87 
18i 


i6*i2" 

26 10 

1 00 

80 76 

49 40 

64 63 
60 00 

826 

130 80 
19 88 


148 
140 
150 
151 

152 

158 
154 

155 

150 
157 
15H 
150 
160 


10 


3 96 


91 

143 

63 

107 

77 


85 76 
64 80 
20 80 

42 00 

88 88 


4 

19 

118 


2 75 

6 27 

49 76 


3 


76 

16 16 
826 






60 






13 


76 


8850 
















' 


































101 


















102 


3 


1 60 










1 


150 


100 












104 


105 


30 72 


160i 


18122 






185i 


21194 


105 








100 






} 


1 25 






1 


1 25 


107 










108 




4 50 

76 

698 






63 
83 


2171 
82 60 


66} 

128A 

2968 

86 
143i 
126 

33 


26 21 

76 35 

366 29 
13 68 
56 80 

47 88 
10 00 


109 


19 


46i 
290^ 


43 00 
360 31 


170 
171 




36 
143 
126 

33 


18 68 
54 80 

47 88 
10 00 


172 






i 


1 00 


178 






174 










175 










170 










22 


7 69 


22 

18i 

27 

129i 


7 59 


171 


9 


4 00 


15i 


19 76 


23 76 178 




27 


7 86 


7 86 17» 


237 


88 76 
4 60 


llOf 


43 00 
68 92 


131 76 tna 


7 


16 


6 30 


.69 72 


1 181 
182 
188 






13i 


14 38 


17 
84 
49 
164 
27 


6 10 
31 92 
17 59 
62 32 

7 86 


30| 
84 
49 
164 
29| 


20 48 






31 92 1 184 










17 59 185 










62 82 18« 


8 


1 50 


li 


3 60 


12 85 


i 187 

188 


















180 


2 


1 00 






29 


8 71 


29| 


9 71 


100 








101 


18 


9*i6" 


isi' 


19 87 


72 


3i70 


'" " 89A 


60 67 


102 



)38 0BGANIZATI0N8 OP CBHTAIN BUBEAU8. 

Amounti paid to emplogA of l\e Unttti SUtltf Geological Sarvrg for gerviom amd tt -^e 
HI.— Tempobakt forok beckiyikc^"** 



' Skilled mliuV.' 



- { m wh 



nard, H. S .. 
La Point, F... 
la, G, B . . 



. CkHroinla 

. DtBtclot ofCoiomUa 









n, John. . 
hetl.Robeit . 
McLflreu, Cli»rlB(.. 

ids, Juhn F . . 

n.A.E 

il,Frod.... 
Ulcblpr.RUcC. 
UcCormack, David 
UiDnin^.TunB,,' 



Cook 

Packer 

AfsL topo^^pher, 

Aut. topographer 



( •BOO DGt , 
■ J -T30 00( ' 



N.C.,8.C..G8.,D.C. 



D isUict of ColamljiB. 



Mbbou, Anthony, 



Miillen, Edith ^ 
Uttller, BruDO 
a.'ElLono. E, \ 



IlraiifBtitsDiBji 

'. Skilled laboiwr!! 

. Packer 

AtliiiHUnI 

J SkillBdlaborer.... 
j A«t. topographor 



Ni-hor.C.H,, 
O'RellljrAnd 

:fir,EditardA-- 



aSl i Picket. G.R' 



It. lopographc 
lied lai>orer. . 
It- topoffmplit 



..gg- 



Wiaconain "'". 

Diattlutar Colambia 



i..Ky.,*:D.C I 

inflTonn 

andD. C... 



■ VH-L 

. MmuEBuia 

NowJcraey .. 

HiauDrl Bod Kane., 
yirgitila anil D. C .. 

'.Va.,an(ID.C. } 
ManaaobuBe 

..ArllDDB 

..CiaifDrDlB . 
t Per montb. 



OBOANIZATIONS OF CEETADf BUREAUS. 
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'^OBi nf %ub%\%itnee of such employes while traveling and in the fi^dj ^o. — Continued. 
2JB8S THAN |75 PER MONTH — Continued. 



Subsistonoe. 


• 


Meak 


1 en roate. 


Board. 


Bations. 


Total. 




JTiimber. 


Amount. 


Days. 


Amonnt. 


Namber. 


Amount. 


Days. 


Amount. 


















19S 




'.v^'^^v.v//y.'-'.'.'-'^..v 












ltl4 


4 


$150 


n 


$7 86 






9 


$9 36 


196 








IM 


83 


19 58 
3 00 


31 

7 


188 02 

14 50 

62 00 

18 00 

525 

550 






164« 

152} 

31 

120A 
38S 

47 


207 60 

73 29 

62 00 
59 45 
18 76 

17 65 


197 


6 


142 


$55 79 


198 
199 


13 
1 


4 55 

50 


94 
38 

40 


36 90 
18 00 

12 15 


aoo 

201 
202 






308 










48 
35 


17 28 
16 16 


48 
35 


17 23 
16 16 


204 










205 










200 


















207 










45 

61 

10 

141 


16 96 

24 28 

846 

54 18 


45 
61 
10 
144 
16 
83i 
10 
7(^ 
19 
58 

84 

145 

29 

127i 

109 

T 

122f 


16 96 

24 23 

346 

58 68 
16 12 
23 27 

846 
27 74 

684 
22 04 

31 92 

47 60 

8 71 

7183 

43 29 

59 07 
14 49 
56 94 

199 24 


208 










209 










210 






8 
16 


450 

16 12 

50 


211 






212 






83 
10 
73 
19 
58 

84 

142 
29 
81 

106 
128 


22 77 
8 46 

2124 
6 84 

22 04 

31 92 

43 10 

8 71 

81 82 

4166 
48 80 


21S 






214 


6 


300 


1| 


3 50 


215 
216 






, 


217 










218 






8 


4 50 


219 






220 


9 

6 
8 


440 

1 18 
4 75 


1 

H 

12 
20^ 
120 


85 61 

50 

602 

14 49 

84 00 

192 84 


221 

222 

228 
224 


58 


22 94 
649 






226 


8 






226 








227 


















22H 


















229 
















. 


280 




t 














281 




19 05 
288 


126 

4 


171 12 
5 75 






148i 
50 


190 17 
28 76 


282 


9 


52 


15 18 


283 
234 










27 


7 85 


27 
22f 


785 
35 31 


285 


28 


10 43 


15 


24 88 


286 








287 


















288 



















289 










33 


10 00 


83 

100^ 


10 00 

88 56 

1165 

67 53 

87 

2 73 


240 


5 


2 50 

50 
9 34 


98} 

2J» 


86 06 

1 75 
30 69 


241 


1 
28 


24 

70 

3 


9 40 
27 50 

^ 87 


242 
248 
244 


1 


40 


11 


2 33 


245 








246 


7 
1 


365 

50 
150 54 


.......... 

19i 


23 25 


85 

1 


33 40 
39 


106/, 

U 

1^ 
3 
29 


60 30 

89 

210 27 
1 14 
8 71 


247 
248 


888 


531 


59 73 


249 




8 

29 


1 14 
8 71 


250 


••••••••••• 








261 



^ Services gratuitous during June by special contract. 



} 



1040 



ORGANIZATIONS OF CERTAIN BUREAUS 



Amounts paid to Wiploy4$ of the United States Geological Swrveyfor servioes and t^^ 

III. — Temporary force rsceivht 



252 



254 
265 
256 
257 
258 
25» 
2tfO 
261 
262 
263 
264 
265 
266 
267 

268 

269 

270 

271 

272 

278 

274 
275 

276 

277 

278 

279 

'280 
281 
282 
288 
284 
285 
286 
287 
288 

289 

290 
291 
292 
293 
294 

2V6 

296 
297 
298 
299 
800 
301 
302 
303 
304 
305 
306 
307 
308 
809 
310 

811 

812 



Name. 



Phillips, G.B 

Porter, George E . . 

Pipkin, S.P 

Pnco.J.F 

PattereoB, C. P 

Peterson, Henry — 
Pol leys, Thoroas . . . 

Peterson, Jane 

Payne, A. C 

Phillips, J 

Pohlers, G. F 

Perkins, E.T., jr.... 

guackenbnsh, £. G . 
obinson, A. B 

Rockwell. H.D 

Roeser,F 

Hobinson, E. D 

Rivers, CM 

RAy, William 

Rabe,Carl 

Reynolds, H. L., jr. . 

Reynolds, J. B 

Roll, Israel 

Raff, L. F 

Reed,"W.M 

Ronth, Madeleine D 
Ribenock, G«orge . . 

Rouser, Marshall . . . 

Redman, Bob 

Reifenerg, Marie . . . 
Spangler, George . . . 

Simms, George 

Smith, W. F 

Sproul, C. F 

Sheridan, C. F 

Sullivan, C.E 

Salander, W. B 

Selden, H. S 



Sharp, John T 

Smith, William B... 

Schonfarber, S 

Schrader, E 

Sisnon, Belle H 

Sadlemire, W. S 

Stein, Robert 

Silva, Antonio , 

Smith, T.A 

Smithson, W. L 

Sudlow, Charles . - . 
Smith, William .... 

Smith, John 

Stewart, Brigham . 

Simpson, H. C 

Shepler, C.V 

Schmelzkopf, E 

Smyth, H.L 

Scriver, S , 

Sables, C. S 

Snlio, Jos 

Smith, E. S 

Stoats, P. D 



Employment. 



Teamster 

Packer 

...do 

Axman 

Cook 

Packer 

Copyist 

Charwoman 

Odometer recorder 

Draughtsman 

— do 

Asst. topographer. 

Laborer 

Cook 

lAborer 

Asst. topographer 

Field assists^t — 

Barom. observer .. 

Packer 

Geological aid — 

Asst. topogra|dier . 



Rodman 



Cook 

Odometer recorder 

ALSSt. topographer . 

Translator 

Laborer 



do 



— do 

Charwoman 

Collector 

Laborer 

...do 

Asst topographer. 

Cook 

Teamster 

Packer 



Asst. topographer, 

Teamster 

Temp, assistant. . . 

Clerk 

Janitor 

Barom. observer . . 



Packer 



Where employed. 



California 

New Mexico 

do 

Texas 

Tenn., Ga., and Ala. . 
Yellowstone Park. . . 

Wisconsin 

District of Columbia. 

New Jersey 

Wisconsin 

District of Columbia. 

Arizona 

Yellowstone Park . . . 

Yellowstone Park . . . 
Massachusetts 



Salary. 



Rate per 
annum. 



.. do 

Kansas 

California 

— do 

District of Columbia. 

New Jersey 



Tenn. and Ga 

New Jersey 

District of Columbia. 

....do 

Mich, and Wis 



District of Columbia. 

Mississippi 

Connecticut 

Vermont 

Mississippi 

Connecticut 

New Jersey 

Yellowstone Park. . . 
Tenn., N. C, Ga., Va. 
Yellowstone Park .. 

N.C.,S.C.,Ga.,D.C. 

Colorado 

...do 

...do 

...do 

California 



*Per aimum. 



Stenographer — 

Cook 

Teamster 

-do. 

Field assistant. . . 

Cook 

...do 

Packer 

Cook 

...do 

— do 

Field assistant — 

... do 

...do 

Packer and cook. . 

Skilled laborer 

Odometer recorder 

tPer month. 



Yellowstone Park. . . 

District of Columbia. 

California 

New Mexico 

W. Va. and Ky 

Yellowstone Park .. 

Arizona 

Texas 

Arizona 

... do 

...do 

....do 

Massachusetts 

....do 

Tenn. and W. Va . . 
Mich., Miss., and Wis 

District of Columbia 

New Jersev 



{ 



t$50 00 

f40 00 

t30 00 

130 00 

f45 00 

§20 

*180 00 

139 00 

§20 

t50 00 

*720 00 

t60 00 

tSO 00 

t40 00 

*720 00 

tSO 00 

t50 00 

t20 00 

fSO 00 

t65 00 

*600 00 

*300 00 

*720 00 

t26 00 

t45 00 

too 00 

t25 00 

t39 00 

*600 00 

*720 00 

*720 00 

§25 

U 00 

:i 26 

J50 

J50 

t50 00 

^75 

XI 00 

t65 00 

t40 00 

t30 00 

t50 00 

*600 00 

*720 00 

f45 00 

t70 00 

*840 00 

tlO 00 

t30 00 

145 00 

t50 00 

too 00 

:2 00 



\ 



+2 00 
140 00 
t25 00 
130 00 
t30 00 
155 00 
125 00 
t30 00 
150 00 
t50 00 
tlO 00 
140 00 
XI 76 
J2 00 
X2 60 
155 00 



Time. 



29d .. 
26 d... 
18d... 
41 d... 
3m-.. 
lOd... 
881 h.. 
ly ... 
63d... 
146 h.. 
87 d... 
192 d.. 
40 d... 
70d... 
101 d.. 
187 d.. 

t74d... 

^88 d... 

|l20d.. 

10 m.. 

4y 

>70|d.. 

21 d... 
47d... 



j3ld .. 

2m... 
77 h... 

[31 d... 

3d 

15 d... 
2m... 

3d 

Id 

318^ d. 
47 d... 
163 d.. 
10 d... 

ly 

105 d.. 
ly.... 
261 d.. 
6ra ... 
1 m ... 

117 d.. 

263 d.. 



lOd.. 
135 d. 
20 d... 
32 d... 
171 d.. 
45 d... 
92 d . 
82 d.. 
43 d.. 
43 d.. 
2m.. 
221 d. 
7d... 



I 



66id. 
350 d.. 



Amount. 



$43 83 

24 00 
40 00 
90 00 

15 00 
176 20 
180 00 

70 93 

29 20 
59 07 

375 10 

79 35 

70 35 

131 60 

285 74 

109 87 

57 74 
215 74 
499 50 
713 20 

66 61 

16 93 

59 13 

58 69 

120 70 
19 25 

34 25 

1 50 
7 50 

100 00 

2 25 
1 OQ 

676 04 
61 07 

159 67 
10 67 

718 09 

153 85 
840 CO 
599 70 

60 00 

30 00 

209 83 
526 00 



20 00. 

179 35 
16 67 
30 98 

168 38 
81 50 
75 57 
80 68 

69 35 

70 54 
20 00 

289 03 
12 25 

163 75 

688 88 



J Per day. 



§Per hour. 
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of wubHstenee of auah employes while iraeeUng and in the field, ^o.— Continaed. 
THAW |75 FSB MONTH— Continued. 



SnbeisteBoe. 




Meals en route. 


Board. 


Batkws. 


TotaL 




Vvmber. 


Amount. 


Days. 


Amoant. 


Number. 


Amount. 


Days. 


Amount. 












29 
26 

18 
41 
87 
10 


$8 71 
15 95 
10 58 
14 72 
84 18 
346 


29 

26 

18 

41 

88} 

10 


$8 71 
15 95 
10 58 
14 72 
35 31 
846 


25) 
268 
254 
265 
2MI 
257 


























2 


10 68 


1 


$0 50 










258 
259 
2«0 
201 
2M 
268 
264 
2Aft 


















40 


12 11 


83| 


42 18 






46} 


' 54 29 
























80 

7 


22 50 
550 


4^ 


600 

10 00 


154 
28 
70 


58 52 

9 70 

25 18 


70 

141A 
65A 


87 02 
25 20 
25 13 
20 10 
166 75 

87 11 


25 


£9 60 
485 

47 94 


13^ 
30i 


50 
160 90 

89 17 


2ttff 


8 






267 


106 




• 


268 








269 










120 


86 44 


120 


286 44 


270 










271 


















272 


80 


9 76 


44i 


5126 






Mi 

19 
44* 


61 02 

7 46 
87 57 


278 




19 


746 


274 




1130 


82| 


26 27 


276 








270 










• 








277 


















278 


















279 


















280 


















28t 


















282 


















288 


















284 


85 


25 45 


90| 


116 28 






119 
47 

138* 
92 


14178 

17 29 

140 00 

8 46 

64 72 

86 66 
58 76 
28 50 


280 




47 


17 29 


280 




553 


158i 


184 47 


287 




10 

115 

92 
92 


846 

46 20 

86 66 
86 56 


288 


8 


4 50 


201 


15 02 


280 
290 


38 


22 20 
22 00 






291 


20 


2 


650 


299 








298 


















294 










117 


42 12 


117 


42 12 


295 










290 










29 
10 

113 
20 
82 

171 

■ 44 

92 

82 

48 


8 71 
687 
44 50 
694 
1149 
6189 
16 72 
40 48 
86 08 
16 84 


29 
10 

20 
82 
171 
44* 
92 
82 
43 
37* 


871 
5 87 
68 41 
694 
11 49 
61 89 
17 72 
40 48 
86 08 
16 34 
50 52 


297 










298 


10 


895 


181 


19 96 


299 
800 










801 










802 






Oi 


1 00 


808 






804 










806 










806 


48 


15 42 


23i 


86 10 


307 






308 


88 


12 05 


170i 


148 75 






181J 


160 80 
204 


809 


7 


204 


810 










811 


128 


29 


190 


289 65 






231* 


268 59 


812 



S. Mis. 82- 



■66 
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Amov/nta paid to employ^ of the United States Creologioal Survey for s^reiees amd ik$ 

III.— Tbmporart fobcb bkceivjno 



81S 



S14 

815 
Sl« 
817 
318 
819 
820 
821 
822 
823 
824 
825 
82« 

827 

828 

829 
880 
881 
882 
888 

884 

885 
836 
837 
338 
339 
840 
841 
342 
343 



844 

845 
84tt 
847 
348 
849 

850 
851 
852 
858 



Name. 



Tingley, A. O 



Thomas, W 



Thomson, J. K 

Tait,.T.G 

Trowbridge, E. R » . 
Tmley, Steven — 
Thompson, L.L — 

Tilton, S. E 

Towson, R. M 

Thompson, W. J. - . 
Turner, Granville. . 
Thompson, William 
Van Hook, Charles G 
Yon Dachenhansen, 

F.W. 
VanDisst, E.G.... 



Yon Brakle, Frank 

Yermeule, Adrian . 

Yasseur, Josef 

Watson, Thomas .. 
Warren, Bentley W 
Walsh, W.M 



Wines, William 

Walling8ford,W.M. 

White, Joseph 

Willpart, Rich 

Wylie, C. C 

Walters, E.K 

Ware, Jane L 

Warren, Dwight P . . 
Wallace, George — 
Wilson, S. J 

Walker, W. T 

Willmunder, E 

Wilkin, C. H 

Washington, B. C, jr. 
Ward, Philip A 



Employment. 



Lahorer 



Porter 



Draughtsman 

Rodn^ 

Teamst- and pack. 

Packer 

Field assistant — 
Camp assistant.. 
Asst. topographer 

Packer 

...do 

do 

Field assistant... 
Asst draughts* 

man. 
Field assistant... 

Rodman 



. . do 

Packer 

...do 

Laborer 

Draftsman 

Skilled laborer... 

Laborer 

Cook and packer . . 
Field assistant.. . 

...do 

...do 

Charwoman 

Cook 

...do 

Asst topographer. 

Teamster 

Packer 

Teamster 

Astronomic assist 
Cook 



Withers, L Teamster 



Youk,Ah 

Taste, W.J 

Young, A. A 

Various temporary 
assistants. 



Aggregate 



Cook 

Laborer 

Field assiatant. 



Where employed. 



District of Columbia. 



New Jersey 



Wisconsin 

New Jersey 

California 

California &. Nevada. 

Colorado 

— do 

Tenn.,Ga.,Ala., D.C. 
Yellowstone Park .. 

.. do 

...do 

Md.,Ya.,W.Ya..D.C 
District of Columbia 



Colorado 

New Jersey 

....do 

Minnesota 

California 

Yellowstone Park. . . 
Diut. of Columbia . . 

Dist. of Columbia . . 

Dist. of Columbia — 
Wis. , Mich. , and Minn 
Massachusetts 



Yellowstone Park . . . 

Colorado 

Dist. of Columbia . . 
Ariz, and N. Mex — 

Arizona 

N.C., S.C.,Ga., and 
Dist. of Columbia. 

Missouri and Kansas 

Arizona . . 

Kansas and Missouri 

...-do 

Virginia 

Tennessee and Dis- 
trict of Columbia. 
Yellowstone Park. . . 
District of Columbia 
Wisconsin 



Salary. 



I 



Bate. 



«$480 00 

tsoo 

t3 40 

t3 60 

150 

$20 

t26 00 

t50 00 

155 00 

t70 00 

t45 00 

*720 00 

t60 00 

t65 00 

t67 00 

t40 00 

•eOO 00 

t35 00 
t26 00 
t60 00 
t26 00 

n 00 

t55 00 

t40 00 

12 50 

t2 50 

*720 00 

11 
t35 
t36 00 
t25 00 
t45 00 

*180 00 
t50 00 
^50 00 

*600 00 

*720 00 
tSO 00 
t35 00 
t50 00 
t30 00 
t40 00 
t30 00 
t40 00 



60 

00 



Time. 



\ 



206 d.. 

a42d 

71 h... 
2 m... 
11 m.. 
39 d... 
89 d... 
5d..^ 
11 m.. 
10 d... 
10 d... 
94 d... 
348 d.. 
121 d.. 



71 d... 

744 d.. 

15 d... 
7d ... 
89 d... 
101 d.. 
3d.... 

►255 d.. 

Vsd .. 
38id.. 
9d.... 
20 d.. 
71 d... 
ly. 
147 d.. 
Old... 

[ly.... 

[fl5d .. 

51 d... 
84d... 
280 d.. 
131 d.. 
854 d.. 



t50 00 I 24 d.. 
*600 00 100 d. 
t2 00 4id... 



Amonnt. 



$800 00 

24 00 

14 20 
52 00 

549 99 
72 70 

203 00 
7 25 

659 41 

20 00 

21 67 
205 29 
458 06 
200 00 

80 50 

71 26 

13 06 

7 00 

161 55 

131 60 

7 50 

563 00 

120 00 

43 10 

10 80 

16 67 

103 50 

180 00 

240 30 

150 00 

708 65 

103 85 

85 45 

82 68 

420 66 

128 70 

465 80 

40 00 

181 32 

8 50 



69.068 66 



* Per annum. 



t Per month. 



: Per day. 



^ Per hour. 
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t of mibiUtemee of auch emploffA whUe traveUhg omd in iheJMdy 4^ — Contmned. 
THAN 975 FBB MONTH^Continaed. 



Sabflstoiioo. 




• 

Meala en roate. 


Board. 


T^B^f^mt 


TotaL 




bomber. 


Amoimt. 


Bays. 


Amoimt. 


Number. 


Amomit 


Dayi. 


Amomit. 






• 














tit 


















tl4 


















816 


18 


$5 90 
1 45 


8^ 


$47 28 
760 






42| 
864 

40 

1» 

120| 
10 
10 
041 

184* 


$68 18 

70 04 

12 16 

62 66 

148 

82 61 

846 

846 

88 18 

64 08 


819 


8 


860 

40 

87 

6 

84 

10 

10 

' 04 

121 


$70 00 

12 16 

84 66 

148 

88 01 

846 

846 

82 68 

47 68 


817 
818 


22 


18 00 


^ 




819 








820 


21 


805 


291 


4146 


8*21 
822 










828 






01 
111 


50 
14 75 


824 


4 


1 65 


826 
829 






Oi 
25 

114 


76 
28 89 
16 76 


92 


8656 


92k 
41f 

82 
UOf 


37 31 

44 45 

18 90 

1 83 

24 90 

57 10 


827 


60 


16 06 
2 15 


32» 


6 






320 




7 

82 

101 


1 83 
24 90 
35 00 


330 










331 


28 


21 60 


0| 


60 


332 
333 


















334 


















335 


6 


I 50 






46 


13 38 


48 


14 88 


336 








337 










20 
92 


694 
36 56 


20 
94 


6 94 
44 56 


33K 


6 


800 






330 








340 










147 
91 

93 

95 

51 

84 


55 86 
54 58 

86 80 

41 80 

19 38 
86 96 


147 
91 

160i 

95 

51 

84 

24 


55 86 
54 58 

116 30 

41 80 

19 38 
36 96 
303 18 
54 33 
59 49 

833 


341 










342 


11 


4 94 


63A 


74 66 


343 
344 










345 










346 


24 


17 00 
1 00 
3 81 


1 


286 18 
263 
300 


347 


2 
9 


129 
134 

24 


50 70 
52 68 

8 33 


348 
349 

360 










3{n 


















852 


29 


12 96 


10 


16 65 






m 


29 61 


363 










8,703 


1,536 43 


5,639S 


6,923 81 


14,294 


5,259 59 


21,168i 


13, 719 83 





> Worked one month without pay; subsisted himself in part (though the records do not show it), 
whereby the number of rations is excessiye and the ration rate is too low. 
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CoBt €f nLMitemoe of emplay49 ofih$ United States C^eologioal Swneg, In 

Table IV. 



1 
9 

8 

4 

ft 

6 



8 
9 

10 

11 

12 
18 
14 



DiriflloiL 



Kew TfaglaJHl diTisioii of topog- 
raphy. 

New Jersey diviaion of topogia* 
phy. 

Appalaohian division of topog* 
raphy. 

AppalaoMaa divlsioii of geology 

Division of quaternary geology 
Western district of arohean ge* 

(dogy. 
Hissonri-Kansaa section of to* 

pography. 
Texas section of topography. . . 
Yellowstone and Montana di- 

Tisioii of geology. 
Yellowstone divuoon of ta^g- 

raphy. 
Booky Hoontain division of 



)l0i 



geology. 
Anzona section of topography. 
California division of geology . 
Cascade division of topography 

and geology. 



Where onployed. 



Meals en route. 



Nnm- 
her. 



Mannafihnsfittn 
Hew Jersey ... 



Hd., W. Va., Va., Ky., Tenn., N. C, 
& C, Oa^ Ala., and D. C. 

Virginia, West Virginia, Tennessee, 
and North Carolma. 

Upper Mississippi Valley 

Minnesota, Wisconsin, and lOohi- 
gan. 

luBSonri and Slansas 



Texas 

Montana and Wyoming. 



Yellowstone National Park. 
Colorado and D. C 



Arizona and New Mexico 

Califomia 

Califomia, Nevada, and Oregon. 



2,225 

1,065 

608 

201 



120 

118 

110 
846 

187 

280 

807 
208 
805 



Total 
cost. 



$008 81 

820 00 

263U 

184 64 

222 46 
04 10 

70 45 

80 56 
26180 

154 00 

214 70 

24120 
120 25 
265 75 



oost 



$0 41 
81 
44 

46 




67 

70 
64 
67 



Table Y. — Hotel eaepeneee of members of the United States Geologieal Survey who are paid 
under the legislative apprcjfriation hill, when traveling on Government business from July 
1, 1884, to June 30, 1885. 



Names. 



C.C. Darwin — 

J.K.Hillers 

J. D. MoChesney 

J. C. Pilling 

J.W.Powfll 

jr. J. Stevenson.. 

Total 



Amounts. 



$18 40 
1 00 
28 00 
18 20 
80 30 
80 40 



175 80 
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eniportUma of the United States^ during the fiscal year ending June 30, 1885. 

Table IV. 



Board. 


Bationn. 


Cost of 

ration at 

onstomary 

prices. 


















Days. 


Total cost. 


Mean cost 


Number. 


Total cost. 


MeanooBt. 




2,560 
1,413 

1,888 


$3,327 56 
1,830 14 


$1 80 










1 


1 29 








• 


2 


1,978 84 


1 05 


5,171 


$2,085 67 


$0 39 


$0 46 


t 


619 


698 88 


112 


339 


135 76 


40 


45 


4 


333 


562 00 
133 87 


169 
227 


54 
741 


30 34 
215 56 


56 
29 




5 


59 


48 


6 


364 


670 45 


1 84 


746 


328 46 


44 


44 


7 


170 
72 


279 18 
211 25 


1 64 

2 95 


2,416 
1,775 


867 65 
653 25 


86 
37 


44 

54 


8 
9 


40 


104 00 


260 


1,520 


52l'87 


84 


54 


10 


161 


315 50 


196 


1,045 


415 21 


40 


58 


11 


232 
232 
439 


318 80 
481 00 
657 26 


187 
207 
158 


4,531 

838 

2,762 


1,698 71 
155 88 
888 99 


87 
19 
80 


51 
50 
60 


19 
It 
14 



LETTEB OF PBOF, J. W. POWELL, DIBECTOB OF THE GEOLOGICAL 

SUBVEY. 

Department of the Interior, 
United States Geological Survey, 

Washington^ D. C, February 26, 1886. 

Hon. William B. Allison, 

Chairman^ <fcc. : 

Sir : In the printed testimony presented to the Commission consider- 
ing the organization of certain scientific bureaus of the Government, 
presided over by yourself, there appears a letter from Mr. Alexander 
Agassiz relating to the work of the Geological Survey which is a cen- 
sure of its administration and a condemnation of its existence as a gov- 
ernmental institution. The statements themselves might have little 
influence if their only force was derived from their intrinsic merit or 
axiomatic truth ; then, indeed, no refutation would be necessary. But 
their power depends upon the re-enforcement they receive from the great 
name of Agassiz. The present advanced state*of scientific research in 
America is partly the result of the inspiration of the elder Agassiz, 
who gave generous encouragement to scientific investigation in every 
possible field and by every possible agency, for his genius was so vast 
as to include a clear comprehension of many methods by which the 
progress of science contributes to the progress of civilization. That 
the name of Agassiz should be appended to a sweeping disapproval of 
the great system of research prosecuted by the Geological Survey is to 
place upon all that work the brand of condemnation. I am impelled 
by these considerations to invoke the indulgence of yourself and of the 
commission over which you preside, that a criticism of Mr. Agassiz's 
statements may be made and placed on record in the same body of tes- 
timony. 

statement of MR. AOASSIZ'S POSITION. 

A careful examination of the letter in question reveals the fact that 
the charges therein contained are not clearly and specifically formulated, 
but the letter is rather one of general denunciation. Under such cir- 
cumstances it is somewhat diflScult to make reply 5 for, as different con- 
structions may be put upon the statements, there is a possibility ^at 
a reply to any particular construction may be open to the objection that 
it does nox meet the case, from the fact that some other charge was in- 
tended. 

It will b^ noted that the investigations in theOomstock, Eoreka, and 

Leadville districts are condemned. Kow, the work in these regions 

consisted (1) of topographj^ as oareM and elaborate maps were made 
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of the several districts ; (2) of stmctnral geology, as the general geology 
of the districts and their relations geologically to the surrounding country 
i^ere carefully and thoroughly investigated ; (3) of paleontology, as t]ie 
fossiliferous rocks were investigated ; (4) of lithology, as the rocks were 
studied chemically and microscopically ; (5) the nature of the ore-beds 
was investigated, together with the relations of these ore-beds to the 
structural geology and the lithology of the districts ; and (6) an endeavor 
was made to derive from this investigation general principles relating 
to the origin and occurrence of ore-bodies, that might be of value to all 
mining industries relating to gold, silver, and their associate metals. 
It is not clear whether Mr. Agassiz condemns all of this investigation 
or a part only. It may be implied that he condemns the entire work as 
being of such a character that the agents of the Government should 
not engage therein. 

Elsewhere Mr. Agassiz affirms that paleontology is a branch of geo- 
logic science in which the Government should not engage, and in af&m- 
ing that a proper geologic map cannot be made without the groundwork 
of a topographic map and further suggesting that the General Gov- 
ernment should not provide such topographic map, he gives strength 
to the inference that he condemns all the geologic work of the United 
States Survey, including its topography, general geology, mining geol- 
ogy, and paleontology. Thus it seems to be the general intent and 
purpose of the letter to condemn the entire work of the Survey d.s being 
of a character which should not be prosecuted by the General Gov- 
ernment, but only by private^ individuals and institutions, and farther 
he seems to affirm that private parties would be quite willing to do this 
work if only the General Government would withdraw therefrom. 

That such is indeed the meaning of Mr. Agassiz is not quite plain. 
It may be that it was his intention simply to disapprove of the policy 
of making thorough and comprehensive surveys of the three districts 
mentioned. Perhaps his approval would have been given to the work if 
it had been distributed over larger areas in districts of country not 
diaracterized by the occurrence of great ore-bodies. That is, it may be 
that he designs to condemn geologic investigation when it has for its 
ultimate purpose the development of industrial utilities. 

It may be that it was designed to condemn simply that part of the 
investigation and discussion by which it was sought to apply the facts 
and principles discovered to economic purposes. 

It seems that any one*of these three interpretations may be put upon 
the letter, and each one must be answered. 

(1) DOES THE GENERAL WORK OF THE GEOLOGICAL SURVEY FALL 
WITHIN THE LIMITS OF INDIVIDTTAL INVESTIGATION AS ITS EX- 
CLUSIVE province! 

In reply to this question a brief comparison of what the General Gov- 
ernment and the State governments have done for geologic research 
with the work accomplished by private enterprise will be significant. 

For a long term of years the General Government has provided for 
general topographic and geologic surveys with various purposes in view 
and under various organizations. 

It is not possible at the present time to fully and accurately state the 
cost of this work, but it is certain that it has been considerably more 
than $6,000,000. There have resulted therefrom great numbers of maps, 
some of small districts, others of large areas. Some of the maps have 
been such rough work as to have but an ephemeral value ; others have 
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been made with care, and have permanent value. In addition to th^ 
topography thus characterized, a large number of geologic reports hav^ 
been published, including works on general geology, mining geology^ 
and paleontology. 

A hundred years ago the present system of land surveys for the par* 
celing of unoccupied tracts was organized. The plan adopted was not^ 
the result of accident, but was very carefully considered for a series c^ 
years by able statesmen and engineers, inspired and guided by Thomas^ 
Jefferson, and it was proposed that a most thorough survey should b^^ 
made of the public lands. For this reason the plan included not only 
an accurate parceling of the lands, but also such a survey as would con- 
stitute a proper basis for all cadastral maps. It was also designed U> 
be a proper topographic survey which should subserve all industrial 
and military purposes j and later in the history of the country, under* 
the leadership of Lewis Cass, a geologic survey was ingrafted upon tho 
system, and a series of eminent geologists were employed to do tho 
work. The plan, so comprehensive and wise, was adopted after careful 
investigation and deliberation, and had it been executed according 
to the original intent, the country would now have completed by far 
the greatest and most important geographic survey on the face of the 
globe. Unfortunately, one vicious principle was early incorporated in 
the plan, viz, that the work should be given out under contract, not to 
the lowest bidder, but to preferred bidders, a method which resulted 
in great extravagance on the one hand and such a deterioration of the 
work upon the other that it finally subserved but the single purpose 
of parceling the lands. Since the organization of these surveys up to 
the present time $36,000,000 have been expended therefor, and it will 
always be a matter of profound regret to scholars and statesmen that 
the grand purposes for which the surveys were primarily organized were 
not fully realized. These facts are recalled in this connection simply to 
illustrate the statement that topographic surveying has been recognized 
as the proper work of the General Government ever since the adoption 
of the Constitution and geologic surveying ever since the development 
of the science. 

Again, many of the States have provided for topographic and geo- 
logic surveys. The amount thus expended under State appropriations 
has been more than $4,000,000. The geologic surveys have produced 
many maps, on varying scales and with varying degrees of excellence, 
and the reports thereon, including the subjects of general geology, 
mining geology, and paleontology, haV^e been very numerous. It thus 
appears that the General Government and the State governments 
together have expended large sums of money in this field, more than 
$10,000,000, and that for all this outlay there has been a very large re- 
turn in publications, altogether constituting a great library of scientific 
information. 

I have no knowledge of any case where private institutions, such as 
colleges or societies, have undertaken to do field work in topography 
and geology. 

To some slight extent individuals — notably some able college profes- 
sors — have made geologic excursions in the field, and accumulated 
valuable material, and the contributions thus made to the science of 
geology are of great importance, but altogether their proportions are 
very small when compared with the great works accomplished by the 
official surveys above mentioned. 

Topographic and geologic surveying has been the work of the G^ner^ 
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GoverDuient aud of the State governments, and in Europe such work 
lias always been governmental. 

It may be well next to consider the agencies for the publication of 
topographic and geologic work. There have been no original topo- 
^apbic maps published by private enterprise worthy the mention, ex- 
cept those of the Transcontinental Survey, a work cut short in its early 
stages by the withdrawal of support. The publication of original to- 
pography has been almost wholly governmental, but the publication of 
origiuul general geology, mining geology, and paleontology has been 
divided between governmental and private agencies. Still, it must be 
noted that a large part of the geologic publication has been official, and 
"but a small part i)rivate. The material published by private agencies 
appears chiefly in the transactions of societies and in the scientific jour- 
nals ; and, in respect of its origin, is of two classes, viz : (1) publication 
of materials collected by private persons and (2) publication of mate- 
rials collected by official geologists. The smaller part is of the first 
class, the larger part of the second. 

Official geologists are constantly making discoveries of new fossils, 
new minerals, new rocks, new bodies of ore, new structural character- 
istics, or they are constantly proposing new explanations, and announce- 
ments of these discoveries and hypotheses are made through the scien- 
tific journals and in transactions of societies. 

A part i f the publications through the scientific journals is contro- 
versial, and a still larger part is a rediscussion of the facts and princi- 
ples set forth in official reports. It thus happens that the non-official 
publications, with a very few important exceptions, are exceedingly 
iragmental and imperfect ; in fact, very much of this publication is er- 
roneous because it is hasty. 

The principal monographic works — the great systematic treatises on 
geology and paleontology — are official. Those great works, which have 
cost years of labor and have enduring value, are, with some very few 
exceptions, the reports published by the General and State Govern- 
ments. 

There is another important fact in this connection, namely : to properlj'- 
publish paleontology and lithology, engravings are necessary ; verbal de- 
scriptions are imperfect because it is impossible to fully convey the facts 
in words without the use of figures. Scientific publication in this field 
depends upon graphic illustration, and mere verbal description is every- 
where condemned by scientific men as being nearly or quite valueless. 
In the same manner, structural and economic geology can be published 
only by the aid of maps and diagrams, and here also mere verbal pub- 
lication is always imperfect and to a large extent without value. Now, 
there is a great contrast between the official and the private publica- 
tions in all these respects. In the official publications graphic illustra- 
tion has generally been full and good. In the private publications, with 
the few exceptions previously mentioned, the graphic illustration has 
been meager and of low grade. 

With these facts clearly understood, the following tables will not be 
misleading. They are designed to show simply the quantity of the of- 
ficial publications as compared with the private publications, this quan- 
tity being measured by pages of text and plates of illustration. The 
tables have necessarily been hastily prepared from the material in the 
library of the Geological Survey. They do not represent the entire 
body of publication, but only the larger part of it, yet it is believed that 
they fairly give the ratio of official to private matter. It must be further 
noted that some discrimination has been necessary in the selection of 

S. Mis. 82 68 
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material to be classed under private publication, but a generous leniency 
respecting its scientific character has been made, though a large amount 
has been taken from reports on private property that do not rise much 
above the grade of advertisements, and whose value to the public is ren- 
dered doubtful by their ex parte character. 

It is safe to assert that of the 120,000 pages of general geology taken 
into consideration not more than about 6,000 are the direct and inde- 
pendent results of private investigation, and of the total information 
conveyed by the geologic maps enumerated not 5 per cent, is the result 
of independent private investigation. In the enumeration no instance 
has been found of the systematic investigation of any considerable area — 
such, for example, as the Comstock, Eureka, or Leadville district — by 
any private party, corporation, or non-governmental organization or 
any kind. So far as the examination has extended, all thoroughgoing 
systematic geologic investigation of any area! extent has been done by 
governmental aid. 

m 

Table comparing ihe am4mnt of governmental toith the amount of private publication of 

general geology. 



Private. 



Pages of general geology 
C^eologic maps 




15,139 
126 



Table comparing the anumnt of governmental with the amount of private publieation of 

paleontology in the United States. 





No. of pages. 


No. of plates. 


i 


Gov. 


Private. 


Gov. 


Private. 


Vertebrates 


4,343 

10,955 

2,853 


3,491 

10,076 

849 


650 

1,728 

480 


285 


InvertebratfM* --t 


458 


Plants 


26 






Total 


18, 151 


13, 916 


2,858 


760 







(2) WERE THE COMSTOOK, EUREKA, AND LEADVILLE DISTRICTS 
UNWISELY SELECTED AS THE SUBJECTS FOB THOROUGH INVES- 
TIGATION ! 



It may be that Mr. Agassiz, in his condemnation of the work in these 
districts, referred chiefly to the fact that the work was concentrated in 
them rather than distributed more generally elsewhere, and that it was 
not his purpose to condemn geologic work at large. If such was the 
case, his statement must have been made with little consideration of the 
facts. From these three districts more than 444 millions of gold and silver 
bullion have been taken and hundreds of miles of shafts and galleries 
have been constructed. There were therefore three important reasons 
controlling the judgment of the Director in planning this work. The 
first reason was the industrial importance of these districts. All geo- 
logic investigation is directly or ultimately of economic im]K)rtance, 
and the vast industries gathered in these three districts urgently de- 
manded the attention of scientific men. The second reason existed in the 
fact that the extensive underground workings revealed facts on a large 
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scale wbich otherwise could not have been discovered. The third reason 
existed in the fact that these shafts and galleries would not long remain 
open and accessible to the geologist, as, when no longer used, they be- 
come impassable. Under these circumstances it would have been foUy 
to neglect a field of research so promising, so fertile, and so important 
to the industries of the country until it was too late. And finally the 
Director believes that he has full warrant for the assertion that the 
publications on these three important districts are great contributions 
to geologic science, and to that branch most imm<rdiately connected with 
those mining industries which produce the metals that are the basis of 
the currency- of the world. 

(3) IS ECONOMIC OEOLOGY UNWORTHY OF THE PATRONAGE OF THE 

GENERAL GOVERNMENT? 

Perhaps Mr. Agassiz only intended to condemn the applied science 
•developed in the three great works at Virginia City, Eureka, and Lead- 
ville. To this it may be replied that the organic act of the Geological 
Survey requires such work. The purpose for which the Geological Sur- 
vey is organized is not to develop science at large, but to develop that 
branch of science which relates to one class of the great industries of the 
eountry in order that industry may be the gainer thereby. As the law' 
requires that economic work should be done, and as the primary function 
of the Geological Survey is the performance of work having a utilita« 
riau end, it would seem that what has been done was in obedience to 
the law and in fulfillment of its purpose. 

It is hardly appropriate to present to statesmen an argument in favor 
of the importance of directing scientific research to purposes of indus- 
trial utility. There is a sentiment current among ignorant men that 
profound science is incompatible with practical business, and this arises 
from the fact that it is difficult to demonstrate the immediate and direct 
utilitarian purpose of scientific investigation. It is often that such re- 
sults are not proximate, but only ultimate. When the ignorant chal- 
lenge the learned for the " practical,'^ or "economic,^' or '* utilitarian" 
value of their knowledge, the answer is not always rendered in terms 
within the comprehension of the questioner, and he scoffs at all answers 
that he cannot understand. Now, there are narrow and dilettante scien- 
tists who retort that science is too exalted to be in any manner interested 
in utilitarian results, and sometimes these wiseacres boast of their 
devotion to " pure science." But great scientific men, like great states- 
men and great men in all departments of society, clearly recognize the 
fact that knowledge is a boon in itself and in its utilitarian consequences 
alike — that wisdom is exalting and knowledge is power. 

SHOULD THE GENERAL. GOVERNMENT SUPPLY THE PEOPLE V^ITH A 

TOPOGRAPHIC MAP QF THE COUNTRY! 

Certain more specific allegations of the letter need reply. Mr. Agas- 
siz says : 

It is au impossible thiug to make a good geologic map of the country without hav- 
ing as a gi-oundwork a good topographical map of the country. 

In this statement Mr. Agassiz exhibits a knowledge of the subject 
«nder consideration not manifest in his other statements, and hence he 
occupies high ground ; but on that pinnacle of truth he becomes ver- 
tiginous and falls into the error of saying that " if the States are not 
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unlling to go to that expense, it seems plain that they do not wish the 
Government to go to that expense for them/' thus by implication assert- 
ing that the people do not want a topographic map of the country. 

The representatives of the people in Congress assembled have pro- 
vided for a topographic map of the United States, and it is reasonable 
to suppose that the statesmen of the country fairly represent public 
opinion. 

But many of the States have engaged in the same enterprise. 

New Hampshire has completed a topographic survey of that State ^ 
Massachusetts has at different times expended much money in this 
work, and is now engaged in making a map of the territory of the com- 
monwealth in conjunction with the Geological Survey. It is under- 
stood that Mr. Agassiz himself has urged upon the legislature of Mas- 
sachusetts the importance of a topographic survey of that State. The 
State of New York has appropriated large sums of money for the tri- 
angulation and typography of that State. New Jersey has appropriated 
large sums of money for a topographic survey, and at the request of 
the State authorities the survey of that State is being completed by 
the United States Geological Survey. Pennsylvania has appropriated 
large sums of money for a topographic survey, and the State authori- 
ties have asked the ofiicers of the EFnited States Geological Survey to 
aid in its completion. Virginia, in "its early history, provided for a 
topographic survey. North Carolina has i:rovided for topographic sur- 
veying. The same is true of Kentucky, Missouri, Illinois, Michigan, 
Wisconsin, and California, and, further, the public men of every State 
and Territory of the United States are interested in the topographic 
work of the Geological Survey now in progress, are striving to pro- 
mote its vigorous execution, and everywhere urging that the work be 
commenced in the several States and Territories. 

It is evident that if this geographic work is delayed until Mr. Agas- 
siz believes that the people want it, it will die. 

ARE THE PUBLICATIONS OF THE SURVEY WORTHLESS? 

Again, Mr. Agassiz says : 

"There is no end to that kind of interesting documents which the 
heads of bureaus could get printed at Government expense^ and which 
very few individuals or societies would print even had thej^ the means 
at their command ; '' and elsewhere he says that "private individuals 
have learned nothing " from a large class of the reports of the Survey. 

There is thus published to the American people that a large corps of 
men, believed by the public to be eminent scholars and high authority 
in their several branches of research, are but pretenders. King, Hague, 
Emmons, Gilbert, Button, Becker, Hayden, Chamberlin, Irving, Shaler, 
McGee, Davis, Peale, and many other eminent geologists; Marsh, White^ 
Walcott, Dall, Ward, Fontaine, Lesquereux, Newberry, and other emi- 
nent paleontologists; Clarke, Gooch, Chatard, and other eminent chem- 
ists ; Gannett, A. H. Thompson, Gilbert Thompson, Woodward, and other 
eminent geographers and topographers, are all involved in this whole- 
sale condemnation, and the Director of the Survey himself is, by implica- 
tion, published as the chief of pretenders. Every one of the gentlemen 
whose names are mentioned has borne an active, distinguished, and, it 
has been heretofore supposed an honorable part in American scientific 
research. Their contributions to science constitute a library of knowl- 
edge, and have been given to the world with the sanction of the Govern- 
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ment of the United States and of tbe several States ; and the scientific 
journals of America and of the world have been filled with their writings 
and embellished with their scholarship, and human knowledge has been 
largely increased thereby. The names of these men are forever en- 
graved in the literature of the country, and their discoveries are taught 
in every institution of learning in the land^ from the university to the 
public school. It is not fitting, even by association, that the name of 
Agassiz the Great should be appended to the defamation of such men. 

ARE THE EDITIONS OF REPORTS TOO GREAT? 

Again, Mr. Agassiz says: # 

The methods of publication adopted by the various bureaus, tbe mode of distribu- 
tioo, the size of the editions, are wasteful and extravagant. Editions running into 
the thousands and tens of thousands are often published, and there are not five hun- 
dred people or institutions whom they will do any good, or to whom such pure scien- 
tific publications can be of any service. 

There is a sentiment, rarely found in America but more common in 
Europe, that would exclude the people at large from a knowledge of 
the progress of scientific research. In the lands where this sentiment 
has its home it is desired to establish, in emulation of the he];editary 
aristocracies, scientific aristocracies, which, it is claimed, should also 
have official recognition. 

In Europe this sentiment has lent its aid to the policy of publishing 
very small editions of great scientific works, but the policy has not gen- 
erally been adopted in America, because the sentiment has gained no 
foothold in this land of free institutions. The scientific reJ)orts pub- 
lished by the General Government and by the State governments have 
been in large editions, that they might be scattered broadcast through 
the libraries of the country. The Director of the Geological Survey 
has long been of the opinion that the time will soon come when all of 
the scientific publications of the General Government, including those 
of the Geological Survey, the Coast and Geodetic Survey, the Meteor- 
ological Service, the Astronomical Service, the Fish Commission, the 
National Museum; and the Smithsonian Institution, will be distributed 
to one or more public libraries in every county of the United States, 
This is imperatively demanded, in order to secure a wise and just dis- 
tribution among the people of the sources of advancing knowledge. 

SHOULD THE RESULTS OF THE INVESTIGATIONS OF THE SURVEY BE 
INTRUSTED TO PRIVATE AGENCIES FOR PUBLICATION? 

It may possibly be inferred from Mr. Agassiz's letter that he does not 
condemn the general re^^earches prosecuted by the Geological Survey, 
but only disapproves of the publication of the results by the General 
Government, on the theory that individuals and private institutions 
should be intrusted with the publication, for he says: "It will always 
be possible for specialists to write such memoirs, and if they are proj)- 
erly qualified they will find no difficulty in having access to all of the 
information obtained by government officials of the Geological Survey j'* 
and elsewhere in the letter Mr. Agassiz cites his own publication of 
*' fourteen volumes quarto, with many plates, and three volumes octavo,'^ 
the materials lor which were collected by the United States Coast 
Survey. It may be stated that Mr. Agassiz has also published scien- 
tific works the 'materials for which were collected by State survesy 
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and by private individuals. Mr. Agassiz has devoted many years to 
the accumnlatioQ of a^ great fortune, and has used the means acquired 
by successful business operations for the publication of scientific books 
and the promotion of scientific research. It is understood to have been 
his plan to create by gigantic business euterprises a great fund to be 
used for such purposes; and that it has been his ambition to make the 
museum over which he presides the American center of scientific re- 
search, and the agency which should create, control, and diffuse the in- 
creasing knowledge of the New World. A plan so vast was worthy of 
a great mind, and perhaps Mr. Agassiz would have carried it to com- 
pletion had it been a possible achievement for any one man. Due honor 
sfcould be accorded to him for the brilliancy of his unrealized scheme; 
but far more honor should be accorded him for that which he has actu- 
ally accomplished iu giving his private wealth to the museum at 
Cambridge and in publishing the works to which reference has al- 
ready been made; but a hundred millionaires could not do the work 
in scientific research now done by the General Government; and shall 
the work of scientific research and the progress of American civiliza- 
tion wait until the contagion of his exainple shall inspire a hundred mil- 
lionaires to engage in like good works'? Before that time comes scien- 
tific research will be well endowed by the people of the United States^ 
in the exercise of their wisdom and in the confident belief that knowl- 
edge is for the welfare of all the people. If the General Government 
should do the work and pay for it from the public treasury, all that re- 
sults from the expenditure should be given back to the people at large 
through the agencies of the public libraries which they have estab- 
lished. To turn over all of this material to private societies or mu- 
seums for publication would be to defraud the people of that for which 
their money is expended. On examining the publications included in 
the list given to the Commission by Mr. Agassiz it will appear that 
they are based upon materials collected by the General Government, at 
great expense, and the elaboration of these materials for publication 
was made partly at the expense of the Government, partly by private 
institutions, partly by Mr. Agassiz himself, partly by volunteer assist- 
ants, and partly by persons in the employ of foreign governments. It 
also appears from Mr. Agassiz's letter that the Superintendent of the 
Coast Survey himself believed that these should be published by the 
Government, and in this he was clearly right. In this connection it is^ 
worthy of remark that Mr. Agassiz's principal work in research has 
been published by the British Government. 

WHAT SCIENTIFIC RESEARCHES SHOULD THE GOVERNMENT ENDOW f 

And again Mr. Agassiz says : 

In fact, I do not see why men of science should ask more than other branches of 
knowledge, literature, fine arts, &c., beyond the limitations I had suggested of Gov- 
ernment assistance. 

In this statement and in the general tenor of the letter there is in- 
volved a consideration of the extent to which Government should pro- 
mote scientific research bj endowment and the field in which such re- 
searches should be conducted. 

On this general subject I have already spoken to the Commission, and 
its members have, in the exercise of much patience, listened to the im- 
perfect exposition which I have been able to make, yet I beg to be in- 
dulged in a restatement of certain principles. 
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(1) THE GOVERNMENT SHOULD NOT UXDKHTAKE TO PROMOTE RESEARCH IX THOSE 
FIELDS WHERE PRIVATE ENTERPRISE MAY BE RELIED UPON FOR GOOD AND EX- 
HAUSTIVE WORK, ESPECIALLY WHILE VAST FIELDS WHERE PRIVATE ENTERPRISE 
CANNOT WORK ARE STILL UNOCCUPIED BY THE AGENTS OF THE GOVERNMENT. 

Mr. Agassiz seems to have adopted this principle, and then by some 
strange mischance used it to €ixclude the work of the Geological Survey 
from the operations to be carried on under the Government, failing to 
understand, as the facts here presented show, that topographic and geo- 
logic surveying must be carried on by governments, or be so feebly 
prosecuted as to be of little value. 

(2) IT WOULD SEEM TO BE WISDOM ON THE PART OF A GOVERNMENT DESIGNED 
TO PROMOTE THE WELFARE OF THE PEOPLE TO PROVIDE FOR INVESTIGATIONS 
IN THOSE FIELDH MOST VJTALLY AFFECTING THE GREAT INDUSTRIES IN WHICH 
THE PEOPLE ENGAGE. 

The annual output of the mines of the United States aggregates in 
value about $425,000,000, and it seems probable that it will equal 
$1,000,000,000 by the end of the century, and these mining industries 
are interdependent with all the other industries of the country. 

But the economic results of the Survey are by no means confined to 
mining industries. Agricultural industries also are largely benefited 
thereby. It is investigating the flood-plain valleys of the great rivers, 
like that of the Mississippi, for the purpose of determining the condi- 
tions under which they can be redeemed. It is investigating the con- 
ditions undei" which the great arid regions may bo most economi- 
cally fertilized by irrigation. It is also investigating the conditions un- 
der which the great coast marshes and interior swamps may be drained 
and utilized. All these investigations bear directly upon the agricult- 
ural development of the country. 

There is another consideration in this connection the importance of 
which can scarcely be estimated. There can never be any thorough or 
largely-valuable investigation made of the soils of the country until a 
topographic map and also a geologic map of the country are con- 
structed. The soils are surface accumulations derived by atmospheric 
disintegration from the indurated formations lying beneath. The or- 
ganic law of the Geological Survey makes it its duty to classify these 
soils, and therefore to enter upon the investigation necessary thereto, 
but such investigation cannot be properly inaugurated until maps are 
constructed. When this field of investigation is properly cultivated, 
the Geological Survey will be related to all the agricultural interests of 
the country as well as to all its mining industries. 

Again, the Geologijcal Survey, in the prosecution of its topographic 
work, is constructing a map of all the forests of the country. It is thus 
related to all the lumber industries. 

' Again, in the study of the structural geology of the country, it is 
steadily revealing the conditions under which artesian waters may be 
discovered, and prognosticating the areas where artesian wells may be 
constructed. Its work in this field alone is full compensation for its 
entire cost. 

Again, in its investigation of the interior hydrography of the country, 
it is developing the conditions and means by which the towns and cities 
of the country may obtain a proper supply of healthful water. The calls 
upon the Survey for information on this subject are many and rapidly 
multiplying. 

Again, in the construction of the topographic map of the United 
States, it is developing a knowledge of the natural routes for the high- 
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ways of commerce, and its work in this field is of gigantic proportions, 
and the information obtained is distributed to all of the people. The 
work of the Survey is thus related to the internal commerce of the 
country. 

Altogether, the Geological Survey has practical relations with all the 
industries of the people, and is pre-eminently designed to promote the 
welfare of the people. 

(3) ONE NATIONAL SURVEY IS MORE EFFICIENT AND ECONOMIC THAN MANY STATE 

SURVEYS. 

In all the primary operations of civilization there is a steadily in- 
creasing division of labor and a steadily-increasing integration by the 
organization of labor through the assumption of operative functions by 
governments and the establishment of corporations by private individ- 
uals. It is a great characteristic of modern civilization that the work 
of the individual, when divorced from that of others, is futile and inconse- 
quent, but that it steadily becomes influential and efficient as it becomes 
properly related to the work of others, so as to form an integral part of the 
operations of some body politic. This organization of labor is the essen- 
tial condition for the advancement of civilization everywhere recognized 
by statesmen, publicists, and the men who control all important indus- 
trial operations. 

The same principle applies with even greater force to the opera- 
tions of scientific research. This can be clearly illustrated in the or- 
ganization of the Geological Survey of the United States, and in the 
operations of geologic research everywhere throughout the world. 
The great departments of geology are differentiated not only in trea- 
tises on general geology, but in the very operations of research them- 
selves. Take, for example, the single department of paleontology. 
There is now nowhere in the world a paleontologist of such genius that 
he accomplishes eflQcient work in the whole field of paleontologj', but 
the subject-matter of this department of science is divided on a bio- 
logic basis into vegetal paleontology and animal paleontology. Animal 
paleontology is again subdivided into the four departments having to 
do severally with the vertebrates, articulates, moUusks, and radiates. 
Then, each of these great classes of animals has appeared on the globe, 
from time to time along the course of its history, and the individual 
paleontologist usually takes up some one such restricted class, as it ap- 
peared in some restricted part of geologic time, and makes that the sub- 
ject of his investigations and contributions to knowledge. It thus 
becomes impossible to conduct a thoroughly comprehensive and symmet- 
rical survey without having the field of research divided into many 
branches, each one of which is cultivated by some speciah'st whose work 
becomes an integral part in the body of systematic results. 

It is for this reason that the minor units of government, such as mu- 
nicipalities, counties, and States are unable properly to organize geo- 
logic research, and hence it becomes necessary for the General Gov- 
ernment to undertake the work. In the several State geologic sur- 
veys which have heretofore been organized, some special department 
of geology only has been taken up. One State has devoted its resources 
chiefly to some branch of paleontology. Thus New York, which has 
expended about $700,000 in its geological survey, has devoted itself 
mainly to invertebrate paleontology; Pennsylvania, which has ex- 
pended an equal amount of money, has devoted itself largely (though 
not exclusively) to the geology of coal and iron; and like illustrations 
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may be drawn from every State survey. Ko comprehensive State sur- 
vey has ever been organized, nor has it been possible, from the fact 
that an organization of a multiplicity of specialists was necessary 
therefor. 

In the light of this statement, the elaborate organization existing in 
the United States Geological Survey, as it has already been set forth to 
the Commission, is justified ; for if any part of its organization were to 
be cut off, the field represented thereby would be neglected, and all 
other work, in whatever field, would be injured. 

(4) THE PLANT FOR GEOLOOIC INVESTIGATION IS TOO EXPENSIVE FOR PRIVATE 

AGENCIES. 

With the progress of research the tools with which it is accomplished 
are steadily becoming more numerous, more complex, and more expen- 
sive — that is, there is steady development in the instruments and appli- 
ances of research represented in observatories, laboratories, and libra- 
ries. The time has already .arrived when the private individual can no 
longer engage in productive investigation in many of the fields of sci- 
ence unless he is possessed of great wealth. And shall the genius of only 
the wealthy be employed in advancing the boundaries of human knowl- 
edge, and does great wealth invariably inspire its possessors with love 
for research, insight into Nature's laws, and patience in long labor! 

(5) THE RESULTS OF LOCAL INVESTIGATION ARE OF GENERAL VALUE TO MANY DIS- 
TRICTS, AND A KNOWLEDGE OP THE GEOLOGY OP ONE LOCALITY MUST BE DE- 
RIVED FROM AN EXAMINATION OF MANY OTHER LOCALITIES. 

The geology of a continent is, in an important respect, a unit. There 
is a structural interdependence of parts, so that the geology of one dis- 
trict is not properly understood until the geology of other districts re- 
lated thereto has been set forth. For this reason State geologists, in 
order to clearly understand the problems arising in their own States, 
are often compelled to extend their researches far beyond the State 
boundaries by which they are inclosed. Thus, in the Geological Survey 
of the State of New York, the State geologist has found it necessary to 
collect fossils and to study geologic structure in more than a dozen 
of the States of the Union, because the geologic formations discovered 
in New York extend widely throughout the country, and to properly 
understand their relations wide excursions were necessary. 

During the past year Professor Pumpelly, of the Geological Survey, 
has been engaged in the study of certain geologic formations in New 
England. Daring this winter his field of operations has been transferred 
to Northern Georgia, from the fact that the same problems are presented 
in this region, and by the study of a new field much additional infor- 
mation may be obtained of direct interest to the New England work. 

A discovery at St. Johns, New Brunswick, another on Lake Superior, 
another in the Grand Canon of the Colorado, another in Texas, and 
another in Tennessee are found to be intimately related, and the facts 
in no one of these districts can be properly understood, except through 
the light thrown upon them by the facts in the other districts. 

This interdqspendence of facts and principles existing in geologic re- 
search makes it important that a survey should be organized upon the 
broadest territorial basis i>ossible, and one such integrated organization 
can accomplish far greater results than a score could accomplish with 
the same amount of money divided among them. 
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(6) ALL GOVERNMENTAL RESEARCH STIMULATES, PROMOTES, AND GUIDES PRIVATE 

RESEARCH. 

Possession of property is exclusive; possession of knowledge is not 
exclusive; for the knowledge which one man has may also be the pos- 
session of another. The learning of one man does not subtract from the 
learning of another, as if there were a limited quantity to be divided 
into exclusive holdings; so discovery by one man does not inhibit dis- 
covery by another, as if there were a limited quantity of unknown 
truth. Intellectual activity does not compete with other intellectual 
activity for exclusive possession of truth ; scholarship breeds scholar- 
ship, wisdom breeds wisdom, discovery breeds discovery. Property 
may be divided into exclusive ownership for utilization and preserva- 
tion, but knowledge is utilized and preserved by multiple ownership. 
That which one man gains by discovery is a gain of other men. And 
these multiple gains Income invested capital, the interest on which is 
all paid to every owner, and the revenue of new discovery is boundless^ 
It may be wrong to take another's man's purse, but it is always right to 
take another man's knowledge, and it is the highest virtue to promote 
another man's investigation. The laws of political economy that relate 
to property do not belong to the economics of science and intellectual 
progress. While ownership of property precludes other ownership of 
the same, ownership of knowledge promotes other ownership of the 
same, and when research is properly organized every man's work is an 
aid to every other man's. 

Let these doctrines be applied to the work of the Geological Survey. 
Suppose there was a good topographic map of every county in the 
United States, and that in every county there was a library of the offi- 
cial reports on the geology of the country. There would thus be dis- 
tributed to every community the materials which constitute the foun- 
dation of geologic science, and the geology of each county would con- 
stitute an illustration of these principles and facts. Every college in 
the land would thus have accessible to its professors and studente the 
practical materials and means by which to obtain an objective as weU 
as theoretical knowledge of the subject, and the students of such a 
college could at once be introduced to the study in such a manner that 
they could become observers and collectors. This is not an ideal or 
optimistic consideration, for many college professors with their students 
are engaged in practical field studies of this character and utilizing 
the best materials at their command i)repared by the geologists of the 
General Government or by State geologists ; and many of the leading 
colleges are urging the Geological Survey to execute local work in their 
immediate neighborhoods in order that such surveys may be available 
for college instruction. All of our high schools in the cities and towns 
of the land might be benefiteid in like manner. 

Everywhere throughout the United States local scientific societies 
are organized from time to time, all of which would be benefited in the 
manner above stated, and such societies would multiply rapidly if there 
was such a tqpographic and geologic survey of the country already ac- 
complished that its materials could be used for their purpose. Scat- 
tered widely throughout the country there are many joung men pur- 
suing studies, many professional men, such as civil engineers and phy- 
sicians, and many men of scholarship in all walks of life, who are be- 
coming more and more interested in scientific subjects and who need 
but the practical means and opportunities for research which such a 
survey would give, in order that they may become practical field geolo- 



